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The claimed invention relates to new compounds 3,7 
diazobicyclo [3 . 3 . 1 ] nonanes (bispidines) , useful in the 
treatment of cardiac arrhythmias and the process for 
preparation thereof . 

EP 0 308 843 A2 (Dl) relates to structurally close bispidine 
derivatives, drugs containing these derivatives and their use 
for the preparation of antiarrhythmic agents. There are 
several possibilities for the preparation of known compounds 
of the general formula I having a urea group (page 4 , line 
48-52) . 

The compounds of the present invention differ from Dl in two 
ways : 

The compounds of the present case comprise a carbamate or 
thiocarbamate , 
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The changes in the structure are not obvious for the skilled 
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led to the claimed compounds when considering Dl . 
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Claims 



1 . A compound of foraiula I, 




wherein 



represents C1.12 alkyl, -(CH2)a-aryl, or -(CH2)a-Het^ (all of which are 
optionally substituted and/or terminated (as appropriate) by one or more 
10 substituents selected from -OH, halo, cyano, nitro, Ci_4 alkyl and/or Ci^ 
alkoxy); 

a represents 0, 1,2, 3, or 4; 

Het^ represents a five to ten-membered heterocyclic ring containing one or 
more heteroatoms selected from oxygen, nitrogen and/or sulfur, and 
15 which also optionally includes one or more =0 substituents; 



X represents O or S; 



R^*', R^', R^"*, R^^ and R^^ independently represent H or alkyl; 
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and independently represent H, Ci^ alkyl (optionally substituted 
and/or terminated with one or more nitro or cyano groups), OR*^, 
p^(R7a)R7b^ OC(0)R' or together form -0-(CH2)2-0-, -(CH2)3-, -(CH2)4- or 
5 -(CH2)5-; 

R^ and R^ independently represent H, C^_^ alkyl or -(CH2)b-aryl (which 
latter two groups are optionally substituted and/or terminated by one or 
more substituents selected from -OH, halo, cyano, nitro, C^^ alkyl and/or 
Ci^ alkoxy); 

10 R^^ and R*^^ independently represent H or C^,^ alkyl; 
b represents 0, 1, 2, 3 or 4; 

R"^ represents H or C^,^ alkyl; 

15 D represents H, C^^ alkyl, -OR^ or -(CH2)cN(R^^)(R''); 

R^ represents H, C,.^ alkyl, -C(0)R'^ -(CH2)d-aryl or -(CH2)d-Het2 (which 

latter three groups are optionally substituted by one or more substituents 

selected from -OH, halo, cyano, nitro, Ci^ alkyl, Ci^ alkoxy, C(0)R^\ 

C(0)OR^^ and/or -N(H)S(0)eR''); 
20 R^« represents H, Ci^ alkyl, -(CH2)raryl, -C(NH)NH2, 

-S(0)2R''% -[C(0)]gN(R^^)(R^'), -C(0)R^' or -C(0)0R'^; 

e represents 0, 1 or 2; 

g represent 1 or 2; 

R^^ represents H, C^^ alkyl, -C(0)R^^ or -(CH2)h-aryl (which latter group 
25 is optionally substituted and/or terminated (as appropriate) by one or more 
substituents selected from -OH, cyano, halo, amino, nitro, Ci.^ alkyl 
and/or Ci^ alkoxy); 

R^2^ R^^ R^^ R^^ R^^ R^^ and R^" independently represent H, C^^ 
alkyl, Het^ or -(CH2)j-aryl (which latter three groups are optionally 
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substituted and/or terminated (as appropriate) by one or more substituents 
selected from -OH, cyano, halo, amino, nitro, C^^^ alkyl and/or Cj.^ 
alkoxy); 

R^^ and R^^^ independently represent C^.^ alkyl, aryl or -(CH2)k-aryl (all of 
5 which are all optionally substituted and/or terminated (as appropriate) by 
one or more substituents chosen from halo, nitro, Ci_6 alkyl and/or Cj.5 
alkoxy); 

c, d, f, h, j and k independendy represent 0, 1, 2, 3 or 4; 
Het^ and Het^ independently represent five to ten-membered heterocyclic 
10 rings containing one or more heteroatoms selected from oxygen, nitrogen 
and/or sulfur, and which also optionally includes one or more =0 
substituents; 

R^ represents one or more optional substituents selected from -OH, cyano, 
15 halo, amino, nitro, Cj.^ alkyl (optionally terminated by N(H)C(0)OR^^'), 
C1.6 alkoxy, -C(0)N(H)R^^ -NHC(0)N(H)R2^ -N(H)S(0)2R2^ and/or 
-0S(0)2R'^ 

R^^ and R^^ independently represent H or Ci^e alkyl; 
j^20a^ j^23 ^jj^ j^24 independently represent C1.6 alkyl; 

20 

A represents a single bond, Ci_^ alkylene, -N(R25)(CH2)n,-, -0(CH2)n.- or 
-(CH2)n,C(H)(OR2^)(CH2)n- (in which latter three groups, the -(CH2)^- 
group is attached to the bispidine nitrogen atom and which latter four 
groups are optionally substituted by one or more -OH groups); 
25 B represents a single bond, C^^ alkylene, -(CH2)pN(R'^)-, -(CH2)pS(0)q-, 
-(CH2)pO- (in which three latter groups, the -(CH2)p- group is attached to 
the carbon atom bearing D and R^, -C(0)N(R^^)- (in which latter group, 
the -C(0)- group is attached to the carbon atom bearing D and R"*), 
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-N(R^^)C(0)0(CH2)p- or -N(R^^)(CH2)p- (in which latter two groups, the 
N(R^^) group is attached to the carbon atom bearing D and R"^); 
m, n and p independently represent 0, 1, 2, 3 or 4; 
q represents 0, 1 or 2; 
5 R^^ represents H, C^_^ alkyl or C(0)R2^; 
R^^ represents H or Cj^ alkyl; 

R^^ represents H, Ci^ alkyl, Het^ or -(CH2)r-aryl (which latter two groups 
are optionally substituted and/or terminated (as appropriate) by one or 
more substituents selected from -OH, cyano, halo, amino, nitro, Ci.^ alkyl 
10 and/or Cj.^ alkoxy); 

Het"^ represents a five to ten-membered heterocyclic ring containing one or 
more heteroatoms selected from oxygen, nitrogen and/or sulfur, and 
which also optionally includes one or more =0 substituents; 
r represents 0, 1, 2, 3 or 4; 

15 

or a pharmaceutically acceptable derivative thereof; 
provided that: 

(a) R^% R^*', R^^ R^'^, R^^ and R^^ do not all simultaneously represent H; 
20 (b) R^' and R^^ do not represent C1.3 alkyl when R^^ R^^ R^' and R^^ all 
represent H; and 

(c) when D represents -OH or -(CH2)cN(R^*^)R^^ in which c represents 0, 
then:- 

(i) A does not represent -N(R25)(CH2)„,-, -0(CH2)n,- or 
25 -(CH2)n,C(H)(OR^')(CH2)n- (in which n is 0); and/or 

(ii) p does not represent 0 when B represents -(CH2)pN(R^^)-, 
-(CH2)pS(0),- or -(CH2)pO-. 
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NEW BISPIDINE COMPOUNDS USEFUL IN THE TREATMENT OF 
CARDIAC ARRHYTHMIAS 

Field of the Invention 

5 

This invention relates to novel pharmaceutically useful compounds, in 
panicular compounds which are useful in the treatment of cardiac 
arrhythmias. 

10 Background and Prior Art 

Cardiac arrhythmias may be defined as abnormalities in the rate, regularity, 
or site of origin of the cardiac impulse or as disturbances in conduction 
which causes an abnoraial sequence of activation. Arrhythmias may be 
15 classified clinically by means of the presumed site of origin (i.e. as 
supraventricular, including atrial and atrioventricular, arrhythmias and 
ventricular arrhythmias) and/or by means of rate (i.e. bradyarrhythmias 
(slow) and tachyarrhythmias (fast)). 

20 In the treatment of cardiac arrhythmias, the negative outcome in clinical 
trials (see, for example, the outcome of the Cardiac Arrhythmia Suppression 
Trial (CAST) reported in New England Journal of Medicine, 321, 406 
(1989)) with "traditional'' antiarrhythmic drugs, which act primarily by 
slowing the conduction velocity (class I antiarrhythmic drugs), has prompted 

25 dmg development towards compoxmds which selectively delay cardiac 
repolarization, thus prolonging the QT interval. Class HI antiarrhythmic 
dmgs may be defined as drugs which prolong the trans-membrane action 
potential duration (which can be caused by a block of outward K"^ currents 
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or from an increase of inward ion currents) and refractoriness, without 
affecting cardiac conduction. 

One of the key disadvantages of hitherto known drugs which act by delaying 
repolarization (class m or otherwise) is that they all are known to exhibit a 
unique form of proarrhythmia known as torsades de pointes (turning of 
points), which may, on occasion be fatal. From the point of view of safety, 
the minimisation of this phenomenon (which has also been shown to be 
exhibited as a result of administration of non-cardiac drugs such as 
phenothiazines, tricyclic antidepressants, antihistamines and antibiotics) is a 
key problem to be solved in the provision of effective antiarrhythmic drugs. 

Antiarrhythmic drugs based on bispidines (3,7-diazabicyclo[3.3.1]nonanes), 
are known from inter alia international patent application WO 91/07405, 
European patent applications 306 871, 308 843 and 655 228 and US patents 
3,962,449, 4,556,662, 4,550,112, 4,459,301 and 5,468,858, as well as 
journal articles including inter alia J. Med. Chem. 39, 2559, (1996), 
Pharmacol. Res., 24, 149 (1991), Circulation, 90, 2032 (1994) and Anal. 
Sci. 9, 429, (1993). Known bispidine-based antiarrhythmic compounds 
include bisaramil (3-methyl-7-ethyl-9a,4'-(Cl-benzoyloxy)-3,7- 
diazabicyclo[3.3.1]nonane), tedisamil (3',7'-bis(cyclopropyhnethyl)spiro- 
(cycIopentane-l,9')-3,7-diazabicyclo[3.3.1]nonane), SAZ-Vn-22 (3-(4- 
chlorobenzoyl)-7-isopropyl-3,7-diazabicyclo[3.3.1]nonane), SAZ-Vn-23 (3- 
benzoyl-7-isopropyl-3,7-diazabicyclo[3.3. l]npnane), GLG-V-13 (3-[4-(lH- 
imidazol-l-yl)benzoyl]-7-isopropyl-3,7-diazabicyclo[3.3. l]nonane), KMC- 
rV-84 (7-[4'-(l//-imidazolo-l-yl)benzenesulfonyl]-3-isopropyl-3,7-diaza- 
bicyclo[3.3.1]nonane dihydroperchlorate and ambasilide (3-(4- 
aminobenzoyl)-7-benzyl-3 ,7-diazabicyclo[3.3 . l]nonane). 
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We have surprisingly found that a novel group of bispidine-based 
compounds exhibit electrophysiological activity, preferably class m 
electrophysiological activity, and are therefore expected to be useful in the 
treatment of cardiac arrhythmias. 

5 

Disclosure of the Invention 




R' represents alkyl, -(CHa^-aryl, or -(CH2)3-Het^ (all of which are 
optionally substituted and/or terminated (as appropriate) by one or more 
substituents selected from -OH, halo, cyano, nitro, Ci^ alkyl and/or Ci^ 
15 alkoxy); 

a represents 0, 1,2, 3, or 4; 

Het^ represents a five to ten-membered heterocyclic ring containing one or 
more heteroatoms selected from oxygen, nitrogen and/or sulfur, and 
which also optionally includes one or more =0 substituents; 



wo 00/76998 



PCT/SEOO/01252 



X represents O or S; 

R'", R^, R^, R^' and R^^ independently represent H or C1.3 alkyl; 

r2 and R^ independently represent H, Cj^ alkyl (optionally substituted 
and/or terminated with one or more nitro or cyano groups), OR', 
N(R'")R'^, OC(0)R« or together form -0-(CH2)2-0-, -(CH2)3-, -(€¥12)4- or 
-(CH2)5-; 

R' and R^ independently represent H, C,^ alkyl or -(CH2)b-aryl (which 
latter two groups are optionally substituted and/or terminated by one or 
more substituents selected from -OH, halo, cyano, nitro, Ci^ alkyl and/or 
C,^ alkoxy); 

R'* and R^ independently represent H or Cj^ alkyl; 
b represents 0, 1, 2, 3 or 4; 

R'^ represents H or Ci^ alkyl; 

D represents H, C,^ alkyl, -OR^ or -(CH2)eN(R»°)(R"); 
R^ represents H, C,^ alkyl, -C(0)R^^ -(CH2)d-aryl or -(CH2)d-Het2 (which 
latter three groups are optionally substimted by one or more substiments 
selected from -OH, halo, cyano, nitro, Cj^ alkyl, C,^ alkoxy, C(0)R^\ 
C(0)OR»'^ and/or -N(H)S(0)eR''); 

Rio represents H, C,^ alkyl, -(CH2)raryl, -C(NH)NH2, 
-S(0)2Ri^% -[C(0)]gN(Ri*')(R''), .c(0)Ri« or -C(0)ORi^; 
e represents 0, 1 or 2; 
g represent 1 or 2; 

R" represents H, Ci^ alkyl, -C(0)R2° or -(CH2)h-aryl (which latter group 
is optionally substimted and/or terminated (as appropriate) by one or more 
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substituents selected from -OH, cyano, halo, amino, nitro, C,^ alkyl 
and/or Cj^ alkoxy); 

R'^ R'\ R^^ R*^ and R2° independently represent H, Cj^ 
alkyl, Het^ or -(CH2)j-aryl (which latter three groups are optionally 
substituted and/or terminated (as appropriate) by one or more substituents 
selected from -OH, cyano, halo, amino, nitro, Cj^ alkyl and/or Cj^ 
alkoxy); 

R'5 and R^^* independently represent Ci.6 alkyl, aryl or -(CH2)u-aryl (all of 
which are all optionally substituted and/or terminated (as appropriate) by 
one or more substituents chosen from halo, nitro, Cj^ alkyl and/or Cj^ 
alkoxy); 

c, d, f, h, j and k independently represent 0, 1, 2, 3 or 4; 

Het^ and Het^ independently represent five to ten-membered heterocyclic 

rings containing one or more heteroatoms selected from oxygen, nitrogen 

and/or sulfur, and which also optionally includes one or more =0 

substituents; 

R^ represents one or more optional substituents selected from -OH, cyano, 
halo, amino, nitro, Ci^ alkyl (optionally terminated by N(H)C(0)OR^), 
C,^ alkoxy, -C(0)N(H)R2^ .nhC(0)N(H)R22, .n(H)S(0)2R'' and/or 
-0S(0)2R2'*; 

R^' and R^ independently represent H or Ci.6 alkyl; 
R^, R^^ and R^'* independently represent C,^ alkyl; 

A represents a single bond, C,^ alkylene, -N(R")(CH2)„-, -0(CH2)„,- or 
-(CH2)„,C(H)(OR2^)(CH2)n- (in which latter three groups, the -(CH2)m- 
group is attached to the bispidine nitrogen atom and which latter four 
groups are optionally substimted by one or more -OH groups); 
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B represents a single bond, C,^ alkylene, -(CH2)pN(R^)-, -(CH2)pS(0)q-, 
-(CH2)pO- (in which three latter groups, the -(CH2)p- group is attached to 
the carbon atom bearing D and R*), -C(0)N(R2^)- (in which latter group, 
the -C(0)- group is attached to the carbon atom bearing D and R"*), 

5 -N(R2^)C(0)0(CH2)p- or -N(R^^)(CH2)p- (in which latter two groups, the 
N(R^^) group is attached to the carbon atom bearing D and R'*); 
m, n and p independently represent 0, 1, 2, 3 or 4; 
q represents 0, 1 or 2; 
R25 represents H, C^^ alkyl or C(0)R"; 

10 R^^ represents H or Ci^ alkyl; 

R" represents H, Ci^ alkyl, Hef or -(CH2)raryl (which latter two groups 
are optionally substituted and/or termmated (as appropriate) by one or 
more substiments selected from -OH, cyano, halo, amino, nitro, Ci^ alkyl 
and/or Ci^ alkoxy); 

15 Hef* represents a five to ten-membered heterocyclic ring contauiing one or 
more heteroatoms selected from oxygen, nitrogen and/or sulfur, and 
which also optionaUy includes one or more =0 substiments; 
r represents 0, 1, 2, 3 or 4; 

20 or a pharmaceutically acceptable derivative thereof; 
provided that: 

(a) R^% R^**, R^^ R^, R^' and R" do not all simultaneously represent H; 

(b) R^"" and R^" do not represent C1.3 alkyl when R=% R^, R^' and R^' all 
25 represent H; and 

(c) when D represents -OH or -(CH2)cN(R''^R^' in which c represents 0, 

then:- 

(i) A does not represent -N(R^)(CH2)„-, -0(CH2)n,- or 
-(CH2)„,C(H)(OR^)(CH2)„- (in which n is 0); and/or 
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(ii) p does not represent 0 when B represents -(CH2)pN(R^^)-, 
-(CH2)pS(0)q- or -(CH2)pO-, 

which compounds are referred to hereinafter as "the compounds of the 
invention" . 

Aryl groups that may be mentioned include C^-io aryl groups, such as 
phenyl, naphthyl and the like. Oxyaryl groups that may be mentioned 
include C6.10 oxyaryl groups, such as oxyphenyl (phenoxy), oxynaphthyl 
(haphthoxy) and the like. When substituted, aryl and aryloxy groups are 
preferably substituted by between one and three substituents. 

Het', Het^, Het' and Het'* groups that may be mentioned include those 
containing 1 to 4 heteroatoms (selected from the group oxygen, nitrogen 
and/or sulfur) and in which the total number of atoms in the ring system is 
between five and ten. Het (Het^ Het^, Het^ and Het*) groups may be 
wholly /partly aromatic in character and may be bicyclic. Heterocyclic 
groups that may be mentioned include morpholinyl, thiazolyl, oxazolyl, 
isoxazolyl, cinnolinyl, quinazolinyl, phthalazinyl, purinyl, benzimidazolyl, 
pyrimindinyl, piperazinyl, pyrazinyl, piperidinyl, pyridinyl, pyrrolinyl, 
pyrrolidinyl, pyrollidinonyl, triazolyl, unidazolyl, quinolinyl, 
isoquinolinyl, dioxanyl, benzodioxanyl, benzodioxolyl, benzodioxepanyl, 
benzomorpholmyl, indolyl, pyrazolyl, pyrrolyl, benzothiophenyl, 
thiophenyl, chromanyl, thiochromanyl, benzofiiranyl, pyranyl, 
tetrahydropyranyl, tetrahydroftu-anyl, furanyl and the like. Substituents on 
Het (Het*, Het^, Het^ and Het'*) groups may, where appropriate, be located 
on any atom in the ring system including a heteroatom. The point of 
attachment of Het (Het^ Het^, Het^ and Het*) groups may be via any atom 
in the ring system including (where appropriate) a heteroatom. Het (Het', 
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Her-, Het^ and Het^) groups may optionally be in the N- or S-oxidised 
form. 

Pharmaceutically acceptable derivatives include salts and solvates. Salts 
which may be mentioned include acid addition salts. Pharmaceutically 
acceptable derivatives also include C^^ alkyl quaternary ammonium salts 
and N-oxides, provided that, when a N-oxide is present: 

(a) no Het (Het^ Het^, Het^ Het"*) groups contain an unoxidised S-atom; 

(b) X does not represent S; 

(c) q does not represent 0, when B represents -(CH2)pS(0)q-; and/or 

(d) e does not represent 0, when is substimted by N(H)S(0)eR*^ 



The compounds of the invention may exhibit tautomerism. All tautomeric 
forms and mixtures thereof are included within the scope of the invention. 

The compounds of the invention may also contain one or more asymmetric 
carbon atoms and may therefore exhibit optical and/or diastereoisomerism. 
Diastereoisomers may be separated using conventional techniques, e.g. 
chromatography or fractional crystallisation. The various stereoisomers may 
be isolated by separation of a racemic or other mixture of the compoimds 
using conventional, e.g. fractional crystallisation or HPLC, techniques. 
Alternatively the desired optical isomers may be made by reaction of the 
appropriate optically active starting materials under conditions which will 
not cause racemisation or epimerisation, or by derivatisation, for exaicple 
with a homochiral acid followed by separation of the diastereomeric esters 
by conventional means (e.g. HPLC, chromatography over silica). All 
stereoisomers are included within the scope of the invention. 
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Alkyl groups that R\ R^ R\ R\ R'\ R'^ R'^ R'% R'', R', R", 

R^, R^ R^ R^^ R^^ r'\ r'\ r'\ R'^ r''% r^', r'', r^', r^', r''. r"^. 

R2^ R22, r2\ r24^ r25^ r26^ j^27 j) j^^^y represent, and with which R\ 
R\ R^ R^ R", R^-, R'\ R'\ R'\ R''\ R'\ R'\ R'^ and R^^ 

5 may be substituted; and alkoxy groups that R^ may represent, and with 

which R^ R\ R^ R^ r'\ r'\ r'\ r'\ r'\ r''\ r^', r'' 

and R^^ may be substituted, may be linear or, when there is a sufficient 
number (i.e. three) of carbon atoms, be branched and/or cycUc. Further, 
when there is a sufficient mmiber (i.e. four) of carbon atoms, such alkyl 
10 and alkoxy groups may also be part cyclic/acyclic. Such alkyl and alkoxy 
groups may also be saturated or, when there is a sufficient number (i.e. 
two) of carbon atoms, be unsaturated and/or interrupted by oxygen and/or 
substituted by one or more fluoro groups. 

15 Alkylene groups that A and B may represent, and -(CHj)- containing 
groups that R^ R^ and R^ (together), R^ R^ R^ R^^ R'\ R'\ R'\ R'\ 
R^^ R^^\ R^^ R^^ R^^ R^^ R^, R^\ a, B and D may include, may be 
linear or, when there is a sufficient number (i.e. two) of carbon atoms, be 
branched. Such alkylene groups and -(CHj)- contaming chains may also 

20 be saturated or, when there is a sufficient nxunber (i.e. two) of carbon 
atoms, be unsaturated and/or interrupted by oxygen. 

As used herein, the term "halo" includes fluoro, chloro, bromo or iodo. 

25 Abbreviations are listed at the end of this specification. 



According to a further aspect of the invention there is provided 
compoimds of formula I as hereinbefore defined, but with the further 
provisos that: 
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(a) when A represents -N(R^^)(CH2)n,- or -0(CH2)n,-, then m does not 
represent 0 or 1 ; and 

(b) when D represents -OH or -(CH2)cN(R^°)R^^ in which c represents 0, 
then B does not represent -N(R^^)C(0)0(CH2)p- or -N(R'^)(CH2)p-. 

Preferred compounds of the invention include those in which: 

represents optionally substituted -(CH2)a-phenyl in which a is 0, 1, 2 or 
3, or, preferably, optionally substituted, optionally unsaturated, linear, 
branched or cyclic, Ci^g alkyl (which latter group may also be interrupted by 
an oxygen atom); 
R^ represents H; 
R^ represents H; 
R"^ represents H or C1.3 alkyl; 

R^^ and R^^ either both represent H or both represent methyl; 
R^', R^, R^ and R^*^ independently represent H or C1.2 alkyl; 
R^ represents one or more substituents selected from C^^ alkyl (which alkyl 
group is optionaUy terminated by a N(H)C(0)OR^ group (in which R^ 
represents C1.5 alkyl)), cyano, nitro, amino, C(0)N(H)R-^ and/or 
-N(H)S(0)2R'^ 
X represents O; 

A represents a single bond or linear, or branched, Cj^ alkylene (which 
group is also optionally interrapted by O); 

B represents a single bond, Ci^ alkylene, -(CH2)pO- or -(CH2)pN(R^)- (in 
which latter two cases p is 1, 2 or 3); 

D represents H, OR^ (in which R^ represents H, C1.3 alkyl or optionally 
substituted phenyl) or N(H)R^® (in which R^° represents H or Cj^ alkyl); 
when the bispidine nitrogen bearing A optionally bears a Ci^ alkyl group, 
thus forming a quaternary ammonium salt, the alkyl group is a methyl 
group. 
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More preferred compounds of the invention include those in which: 

represents linear or branched alkyl; 
R"^ represents H; 
R^^ and R^ both represent H; 
5 R^ represents cyano, preferably in the para position relative to B; 
A represents Cj^ alkylene; 

B represents a single bond or -{CR^^O- (m which p is 1 or 2); 

D represents H, OH, NH2 or phenoxy (optionally substituted on the phenyl 

ring by one or more C1.3 alkoxy groups). 

10 

Preferred compounds of the invention include the compounds of Examples 
described hereinafter. 

Preparation 

15 

According to the invention there is also provided a process for the 
preparation of compotmds of formula I which comprises: 



(a) reaction of a compoxmd of formula H, 

20 
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Wherein R^ R\ R^ R'\ R"", R'", R'% R''. R'. A, B and D are as 
hereinbefore defined with a compound of formula IE, 

R»XC(0)L^ ni 
wherein represents a leaving group, such as Hal, imidazolyl or 
-OC(0)XR^ Hal represents CI, Br or I, and R' and X are as hereinbefore 
defined, for example at or above room temperature in the presence of a 
suitable base (e.g. aqueous NaOH, K2CO3 or triethylamine) and an 
appropriate organic solvent (e.g. CHjClj, THF, acetonitrile, toluene, or 
mixtures of such solvents); 

(b) for compounds of formula I in which A represents CHj and D represents 
-OH or -N(H)R^°, wherein R^° is as hereinbefore defined, reaction of a 
compound of formula IV, 
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wherein R\ R^ R', R^, R^', R^', R^% R^' and X are as hereinbefore 
defined, with a compound of fornmla V, 

5 



wherein Y represents O or N(R^^ and R"^, R^ R^^ and B are as hereinbefore 
defined, for example at elevated temperature (e.g. 60°C to reflux) in the 
10 presence of a suitable solvent (e.g. a lower alkyl alcohol (e.g. IPA), 
acetonitrile, or a mixture of a lower alkyl alcohol and water); 

(c) reaction of a compound of formula IV, as hereinbefore defined, with a 
compound of formula VI, 

15 





wherein L" represents a leaving group (e.g. mesylate, tosylate or Hal, 
where Hal is as hereinbefore defined) and R\ R*, A, B and D are as 
hereinbefore defined, for example at elevated temperature (e.g. between 
35°C and reflux temperature) in the presence of a suitable base (e.g. 
triethylamine or K2CO3) and an appropriate organic solvent (e.g. acetonitrile 
or dimethylsulfoxide); 

(d) for compounds of formula I in which D represents H or OH and R'* 
represents H, reduction of a compound of formula VII, 
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Wherein R^ R\ R'\ R'^ R^, R^, R'% R'', R^ A, B and X are as 
hereinbefore defined, in the presence of a suitable reducing agent and under 
appropriate reaction conditions; for example, for formation of compounds 
of formula I in which D represents -OH, reduction may be performed under 
mild reaction conditions in the presence of e.g. sodiinn borohydride and an 
appropriate organic solvent (e.g. THF); and for formation of compoimds of 
formula I in which D represents H, reduction may be performed by 
activating the relevant C=0 group using an appropriate agent (such as 
tosylhydrazine) in the presence of a suitable reducing agent (e.g. sodium 
borohydride or sodium cyanoborohydride) and an appropriate organic 
solvent (e.g. a lower alkyl alcohol); 

(e) for compounds of formula I in which R^ and R^ both represent H, 
reduction of a corresponding compound of formula Vni, 



O 




VIII 



wherein R\ R\ R'\ R^^ R"", R^, R'% R^', R^ A, B, D and X are as 
hereinbefore defined, and in which the bridgehead C=0 group may be 
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activated using an appropriate agent, such as tosylhydrazine, in the presence 
of a suitable reducmg agent (e.g. sodium borohydride or sodium 
cyanoborohydride) and an appropriate organic solvent (e.g. a lower alkyl 
alcohol); when the C=0 group is activated, the" activation step may be 
5 carried out at between room and reflux temperature in the presence of an 
appropriate organic solvent (e.g. a lower alkyl alcohol such as methanol, 
ethanol or IPA), whereafter the reducing agent may be added to the reaction 
mixmre and the reduction carried out at between 60°C and reflux, 
advantageously in the presence of a suitable organic acid (e.g. acetic acid); 

10 

(f) for compounds of formula I in which one of and represents H and 
the other represents -OH, reduction of a corresponding compound of 
formula Vm, as hereinbefore defined, in the presence of a mild reducing 
agent, e.g. sodium borohydride, and an appropriate organic solvent (e.g. a 

15 lower alcohol such as methanol or eflianol); 

(g) for compounds of formula I in which R- and/or R^ represent OC(0)R* 
and R^ is as hereinbefore defined, coupling of a corresponding compound of 
formula I in which R' and/or R^ (as appropriate) represent OH and a 

20 confound of formula VIHA, 

R8CO2H vmA 
wherein R* is as hereinbefore defined, for example at ambient temperature 
(e.g. 25°C) in the presence of a suitable coupling agent (e.g. l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide), an appropriate catalyst (e.g. 4- 

25 dnnethylaminopyridine) and a reaction-inert organic solvent (e.g. THF); 

(h) for compounds of formula I in which D represents -(CH2)cNH2, 
reduction of a corresponding compound of formula DC, 
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Wherein c, R\ R\ R^ R\ R'^ R'', R"^, R'% R''> R^ A, B and X are as 
hereinbefore defined, for example by hydrogenation at a suitable pressure in 
the presence of a suitable catalyst (e.g. palladimn on carbon) and an 
5 appropriate solvent (e.g. a water-ethanol mixture); 

(i) for compounds of formula I in which D represents -N(R")C(0)NH(R''), 
in which R" and R" are as hereinbefore defined, except that R^^ does not 
represent C(0)R^°, reaction of a corresponding compound of formula I in 

10 which D represents -N(R")H, in which R" is as hereinbefore defined except 
that is does not represent C(0)R^ in which R^ is as hereinbefore defined, 
with a compound of formula X, 

RnN=c=0 X 
wherein R*' is as hereinbefore defined, for example at ambient temperamre 

15 (e.g. 25°C) in the presence of a suitable solvent (e.g. benzene); 

(j) for compounds of formula I in which D represents -N(H)[C(0)]2NH2, 
reaction of a corresponding conq)Ound of formula I in which D represents 
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-NH, with oxalic acid diamide, for example at between -10 and 25°C in the 
presence of a suitable coupling agent (e.g. l-(3-dimethylaminopropyl)-3- 
ethylcarbodiimide), an appropriate activating agent (e.g. 1- 
hydroxybenzotriazole), a suitable base (e.g. triethylamine) and a reaction- 
5 inert organic solvent (e.g. DMF); 

(k) for compounds of formula I in which D represents -N(R")C(0)R", in 
which R^* and R** are as hereinbefore defined, except that R" does not 
represent C(0)R^°, reaction of a corresponding compound of formula I in 

10 which D represents -N(R")H, in which R" is as hereinbefore defined except 
that it does not represent C(0)R^, with a compound of formula XI, 

R^8C(0)R'' XI 
wherein R" represents a suitable leaving group, such as C,^ alkoxy, Hal 
(e.g. CI, Br) or /7-nitrophenyl and R'^ is as hereinbefore defined, for 

15 example at between ambient and reflux temperamre in the presence of a 
suitable solvent (e.g. methanol or DMSO) and (as appropriate) a suitable 
base (e.g. K2CO3 or TEA); 

0) for compounds of formula I in which D represents -N(H)R*° and R'" is as 
20 hereinbefore defined except that it does not represent H or -C(NH)NH2, 

reaction of a corresponding compound of formula I wherein D represents - 

NH2 with a compound of formula XI A, 

Rio»L^ XIA 

wherein R'°* represents R'° as hereinbefore defined, except that it does not 
25 represent H or -C(NH)NH2 and is as hereinbefore defined, for example 

under conditions diat are known to those skilled in the art; 

(m) for compounds of formula I which are bispidine-nitrogen N-oxide 
derivatives, oxidation of the corresponding bispidine nitrogen of a 
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corresponding compound of formula I, in the presence of a suitable 
oxidising agent (e.g. m-chloroperbenzoic acid), for example at 0°C in the 
presence of a suitable organic solvent (e.g. DCM); 

5 (n) for compounds of formula I which are Ci^ alkyl quaternary ammonium 
salt derivatives, in which the alkyl group is attached to a bispidine 
nitrogen, reaction, at the bispidine nitrogen, of a corresponding compound 
of formula I with a compound of formula XII, 



10 wherein represents Ci^ alkyl and Hal is as hereinbefore defined, for 
example at room temperature in the presence of an appropriate organic 
solvent (e.g. DMF), followed by purification (using e.g. HPLC) in the 
presence of a suitable counter-ion provider (e.g. NH4OAC); 

15 (o) for compounds of formula I in which D and R"^ both represent H, A 
represents C^^ alkylene, B represents -N(R^^)(CH2)p" and R^^ and p are as 
hereinbefore defined, reaction of a compound of formula Xni, 



wherein represents C^^ alkylene and R\ R^, R\ R^^ R^, R^, R^, 
R^^ R^ and X are as hereinbefore defined with a compound of formula 

xrv. 



r™ 



xn 




20 
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(CH2)pHal 



XIV 



■R6 



wherein R*, p and Hal are as hereinbefore defined, for example at 40°C in 
the presence of a suitable organic solvent (e.g. acetonitrile); 



(p) reaction of a compound of formula II, as hereinbefore defined, with a 
compound of formula XV, 

R^XH XV 
wherein R' and X are as hereinbefore defined, in the presence of 1,1'- 
carbonyldiimidazole, for example by refluxing in the presence of a 
suitable organic solvent (e.g. THF); 



(q) for compounds of formula I in which R^ represents optionally substimted 
C,^ alkyl, optionally substimted -(CH2)d-aryl or optionally substimted 
-(CH2)d-Het^, reaction of a corresponding compound of formula I, in which 
D represents OH with a compound of formula XVI, 

R'^H XVI 
wherein R^ represents optionally substimted Ci^ aUcyl, optionally 
substimted -(CH2)d-aryl or optionally substimted -(CH2)d-Het^ and d and 
Het^ are as hereinbefore defined, for example at between ambient (e.g. 
25 "C) and reflux temperature, under Mitsimobu-type conditions (i.e. in the 
presence of e.g. triphenylphosphine, an azodicarboxylate derivative (e.g. 
l,l'-(azodicarbonyl)dipiperidine) and a suitable organic solvent (e.g. 
dichloromethane)); 



(r) for compounds of formula I in which R' represents optionally substimted 
Ci^ alkyl, optionally substimted -(CH2)d-aryl or optionally substimted 
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-(CH2)d-Het-, reaction of a compound of formula XVII, 
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XVII 



wherein R\ R^ R\ R^ R^, R'% R'', R'", R'', R', X, A and B are 
5 as hereinbefore defined with a compound of formula XVI as hereinbefore 
defined, for example at between ambient (e.g. 25 °C) and reflux 
temperature, under Williamson-type conditions (i.e. in the presence of an 
appropriate base (e.g. KOH or NaH) and a suitable organic solvent (e.g. 
dimethylsulfoxide or DMF)); 

10 

(s) for compounds of formula I in which R^ represents C(0)R^^ and R^^ is as 
hereinbefore defined, reaction of a corresponding compound of formula I in 
which D represents OH with a compound of formula XVni, 

R^^co^H xvm 

15 wherein R^^ is as hereinbefore defined, for example at ambient temperature 
(e.g. IS^'C) in the presence of a suitable coupling agent (e.g. l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide), an appropriate catalyst (e.g. 4- 
dimethylaminopyridine) and a reaction-inert organic solvent (e.g. THF); 
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(t) for compounds of formula I in which one or both of R- and 
represent -N(R^'')R'^ in which one or both of R^" and R'^ represents Cj^ 
alkyl, alkylation of a corresponding compoimd of formula I in which R^ 
and/or R^ represent -N(R'"')R'^ (as appropriate) in which R^" and/or R*^ 
5 (as appropriate) represent H, using a compound of formula XVIIIA, 

R-'^V XVfflA 
wherein R'^ represents Cj^ alkyl and is as hereinbefore defined, for 
example under conditions that are well known to those skilled in the art; 
or 

10 

(u) conversion of one R^ substiment to another using techniques well 
known to those skilled in the art. 

Compounds of formula n may be prepared by reaction of a compound of 
15 formula XDC, 




XIX 



H 

wherem R^ R^ R'^ R^% R", and R^^ are as hereinbefore defined, 
with a compound of formula VI as hereinbefore defined, for example as 
described hereinbefore for synthesis of compounds of formula I (process 
20 step (c)). 

Compounds of formula H in which A represents CH2 and D represents OH 
or N(H)R'" may be prepared by reaction of a compound of formula XIX, as 
hereinbefore defined with a compound of formula V as hereinbefore 
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defined, for example as described hereinbefore for synthesis of compounds 
of formula I (process step (b)). 



Compoxmds of formula n in which and both represent H may be 
5 prepared by reduction of a compound of formula XX, 




XX 



10 



wherein R^ R^% R^, R^, R^, R^, R^^ R^ A, B and D are as hereinbefore 
defined, and in which the C=0 group may be activated usmg an 
appropriate agent, such as tosylhydrazine, for example as described 
hereinbefore for synthesis of compounds of formula I (process step (e)). 



Compounds of formula 11 in which R^ represents OH and R^ represents 
optionally substituted Ci^ alkyl, may be prepared by reaction of a 
compound of formula XX, or a protected derivative thereof, with a 
15 compoimd of formula XXI, 

R^^MgHal XXI 
wherein R^^ represents Cj^ alkyl (optionally substituted and/or terminated 
with one or more cyano groups) and Hal is as hereinbefore defined, for 
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example at between -25°C and ambient temperamre in the presence of a 
suitable solvent (e.g. diethyl ether). 



Compounds of formula IV may be prepared by reaction of a compound of 
5 formula XIX, as hereinbefore defined, with a compound of formula in as 
hereinbefore defined, for example as described hereinbefore for synthesis of 
compounds of formula I (process step (a)). 

Compounds of formula IV may alternatively be prepared by reaction of a 
10 compound of formula XIX, as hereinbefore defined, with a compound of 
formula XV, as hereinbefore defined, in the presence of 1,1'- 
carbonyldiimidazole, for example as described hereinbefore for synthesis of 
compounds of formula I (process step (p)). 

15 Compounds of formula IV in which and represent H may alternatively 
be prepared by reduction of a corresponding compound of formula XXn, 



O 




XXII 



20 wherein R\ R^, R*, R^^ R", R^% R^^ and X are as hereinbefore defined, 
and in which the bridgehead C=0 group may be activated using an 
appropriate agent, such as tosylhydrazine, for example as described 
hereinbefore for conq)oimds of formula I (process step (e)). 
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Compounds of formula IV in which one or more of R^, and/or R^^ 
represent C1.3 alkyl may be prepared by reaction of a compound of formula 
IV in which R^', R^, R^ and/or R^^ (as appropriate) represent H, with an 
appropriate alkylating agent (e.g. dimethyl sulfate), for example in the 
5 presence of a suitable sttong base (e.g. ^-BuLi), N,N,N',N'- 
tetramethylettiylenediamine and a reaction-inert solvent (e.g. THF). 

Compounds of formula V may be prepared in accordance with techniques 
which are well known to those skilled in the art. For example, 
10 compounds of formula V in which: 

(1) B represents -CHjO- and Y represents O may be prepared by reaction 
of a compound of formula XXin, 




wherein R^ is as hereinbefore defined, with a compound of formula 
XXIV, 




XXIV 



wherein R'^ is as hereinbefore defined, for example at elevated temperature 
(e.g. between 60°C and reflux temperature) in the presence of a suitable 
base (e.g. K2CO3 or NaOH) and an appropriate organic solvent (e.g. 
25 acetonitrile or toluene/ water), or as otherwise described in the prior art; 
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(2) B represents -CHjO- and Y represents O may alternatively be prepared 
by reaction of a compound of formula XXm, as hereinbefore defined, 
with a compound of formula XXV, 



wherem R'* is as hereinbefore defined, for example at between room 
temperature and elevated temperature (e.g. 40°C) in the presence of a 
10 suitable base (e.g. K2CO3 or potassium ethoxide) and an appropriate 
organic solvent (e.g. acetonitrile or DMF); 

(3) B represents a smgle bond, Y represents O and R" represents H may 
be prepared by reduction of a compound of formula XXVI, 



wherein R* is as hereinbefore defined, for example at between 
-15°C and room temperature in the presence of a suitable reducing agent 
(e.g. NaBHJ and an appropriate organic solvent (e.g. THF), followed by 
an internal displacement reaction of the resultant intermediate, for 
20 example at room temperature in the presence of a suitable base (e.g. 
K2CO3) and an appropriate organic solvent (e.g. acetonitrile); 



5 





15 



(4) B represents C,^ alkylene, -(CH2)pN(R2*)-, <CHdpS(0)2- or 
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-(CH2)pO- (in which latter three groups p represents 1, 2, 3 or 4) and Y 
represents O may be prepared by oxidation of a compound of formula 



XXVII, 





XXVII 




R6 

5 in which represents a single bond, C1.3 alkylene, -(CH2)p.iN(R^^)-, 
.(CH2)p.iS(0)2- or -(CH2)p.iO- (in which latter three groups p represents 1, 
2, 3 or 4) and R^^ is as hereinbefore defined, in the presence of a suitable 
oxidising agent (e.g. /n-chloroperbenzoic acid), for example by refluxing 
in the presence of a suitable organic solvent (e.g. dichloromethane); or 



(5) B represents -(CH2)pO-, Y represents N(R^^) and represents 
-S(0)2R^^^ or -C(0)OR^^ may be prepared by cyclisation of a compoimd 
of formula XXVIIA, 



wherein R^^^ represents -S(0)2R''" or -C(0)OR'^ and p, R\ R^ R'^\ R'^ 
and 1? are as hereinbefore defined, for example at between O^^C and reflux 
temperature in the presence of a suitable base (e.g. sodium hydroxide) and 
20 an appropriate solvent (e.g. dichloromethane, water, or a mixture thereof) 



10 



15 




XXVIIA 
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and, if necessary a phase transfer catalyst (such as tetrabutylammonium 
hydrogensulfate) . 

Compounds of formula VI may be prepared by standard techniques. For 
5 example compounds of formula VI in which: 



(1) B represents -(CH2)pO- may be prepared by coupling a compound of 
formula XXVm, 

OH 



XXVIII 



■R6 



10 wherein is as hereinbefore defined, to a compound of formula XXIX, 

L'*-(CH2)p-C(D)(R^)-A-L2 XXDC 
wherein V represents a suitable leavmg group (e.g. Hal) and Hal, p, R'* 
A, D and I? are as hereinbefore defined; 



15 (2) B represents -C(0)N(R^*^)- may be prepared by couplmg a compound 
of formula XXX, 




wherein and R^^ are as hereinbefore defined, to a compotmd of formula 
XXXI, 

V-C(P)-C(P)(R')-A-V XXXI 
wherein V, R*, A, D and 1? are as hereinbefore defined; 
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in both cases, under conditions which are well known to those skilled in 
the art. 

Compounds of formula VI in which A represents Cj-alkylene and D 
represents OR', in which R' represents optionally substituted Ci^ alkyl, 
optionally substituted -(CH2)d-aryl or optionally substituted -(CH2)d-Het^ 
may alternatively be prepared by reaction of a compound of formula XVI 
as hereinbefore defined with a compound of formula XXXII, 



wherein R^ represents Cj^ alkyl or aryl (which two groups are optionally 
substimted with one or more substituents selected from Cj^ alkyl or halo) 
and R'^, R^ and B are as hereinbefore defined, for example at between 
ambient temperature (e.g. 25°C) and reflux temperature in the presence of 
a suitable base (e.g. K2CO3) and an appropriate organic solvent (e.g. 
acetonitrile), followed by conversion of the ester functionality to an V 
group (in which is as hereinbefore defined), under conditions that are 
well known to those skilled in the art. 

Compounds of formula V and VI in which B represents -(CH2)pS(0)- or 
-(CH2)pS(0)2- may be prepared by oxidation of a corresponding compound 
of formula V or VI (as appropriate) wherein B represents -(CH2)pS-, 
wherein p is as hereinbefore defined, in the presence of an appropriate 
amount of a suitable oxidising agent (e.g. m-chloroperbenzoic acid) and an 
appropriate organic solvent. 




XXXII 
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Compounds of formula VII may be prepared in a similar fashion to 
compounds of formula I (see, for example, process steps (a), (b) or (c)). 

Alternatively, compounds of formula Vn in which A represents 
alkylene may be prepared by reaction of a corresponding compound of 
formula IV, as hereinbefore defined with a compound of formula XXXni, 



o 




XXXIII 



wherein and B are as hereinbefore defined, for example a room 
temperature in die presence of a suitable organic solvent (e.g. ethanol). 

Compoxmds of formula IX may be prepared by reaction of a 
corresponding compound of formula XXXUIA, 




wherein c, R^ R^ R^ R\ R'% R'', R'". R'^- R''' R'- X, A and B are 
5 as hereinbefore defined with a compound of formula XXXTV, 

R>S(0)2C1 XXXIV 
wherein R^ is as hereinbefore defined, for example at between -10 and 
25°C in the presence of a suitable solvent (e.g. dichloromethane), 
followed by reaction with a suitable source of the azide ion (e.g. sodium 
10 azide) for example at between ambient and reflux temperamre in the 
presence of an appropriate solvent (e.g. DMF) and a suitable base (e.g. 
NaHCOa). 

Compounds of formula IX may alternatively be prepared by reaction of a 
15 compound of formula IV as hereinbefore defined with a compound of 
formula XXXTVA, 
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XXXIVA 



wherein I?, R^, R^ A, B and c are as hereinbefore defined, for example 
under analogous conditions to those described hereinbefore for preparation 
of compounds of formula I (process step (c)). 

5 

Compounds of formula XIH may be prepared by removing an optionally 
substimted benzyloxycarbonyl unit from (i.e. deprotecting) a 
correspondmg compound of formula I in which D and R" both represent H 
and B represents -N(R2^)C(0)0(CH2)-, A represents A" and A" is as 
10 hereinbefore defined under conditions which are well known to those 
skilled in the art. 

Compounds of formula XVH may be prepared by replacement of the OH 
group of a corresponding compovmd of formula I in which D represents 
15 OH with an V group under conditions that are well known to those skilled 
in the art. 

Compounds of formula XIX in which and R^ both represent H may be 
prepared by reduction of a compoimd of formula XXXV, 

20 
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O 




XXXV 



H 

wherein R^, R**, R^*" and R^^ are as hereinbefore defined, under 
appropriate conditions (for example conditions such as those described in 
respect of the preparation of compounds of formula I (process step (e))). 

5 

Compounds of formula XIX in which R^ represents OH and R^ represents 
R^* may be prepared by reaction of a corresponding compound of formula 
XXXV as hereinbefore defined, with a compound of formula XXI as 
hereinbefore defined, under appropriate conditions (for example conditions 
10 such as those described for the production of compounds of formula U in 
which R^ represents OH and R^ represents R^*). 

Compounds of formula XXXIIIA may be prepared in analogous fashion to 
corresponding compounds of formula I. 

15 

Compounds of formula XXXTVA may be prepared in analogous fashion to 
compounds of formula DC (i.e. fi-om the corresponding alcohol including a 
-(CH2),OH group). 

20 Compounds of formulae Vm, XX, XXH and XXXV (in which, in all cases, 
R*= and R^ both represent H) may be prepared, advantageously, by reaction 
of a confound of formula XXXVI, 
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O 




XXXVI 




Wherein represents H or -C(0)XR' and R\ R'\ R"*, R'' and X are 
as hereinbefore defined, or a protected derivative thereof, with (as 
appropriate) either (1) a compound of formula XXXVn, 



or a protected derivative thereof, wherein R'', R^ A, B and D are as 
hereinbefore defined, or (2) NH3 (or a protected (e.g. benzyl) derivative 
10 thereof), in all cases in the presence of a formaldehyde (i.e. an appropriate 
source of formaldehyde, such as paraformaldehyde or formalm solution). 

The formation of compounds of formulae Vm, XX, XXH and XXXV may 
be carried out in this way for example at between room temperamre and 
15 reflux (depending upon the concentration of the reactants) in the presence of 
an appropriate solvent (e.g. ethanol or methanol) and, preferably, in the 
presence of an organic acid (e.g. a Ci^ carboxylic acid, especially acetic 
acid). 



5 



D 




XXXVII 
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The skilled person will also appreciate that this process may also be used 
to prepare compounds of formula I in which R^^ and R^^ are H, and R^*" 
and/or R^ are other than H, for example by : 

(i) reacting a compound of formula XXXVI in which R^ represents 

5 .C(0)XR^ and R^' and/or R^^ is/are other than H with, for example, 

benzylamine or a derivative thereof; 

(ii) removal of the -C(0)XR^ unit; 

(iii) reaction at the free bispidine nitrogen of the resultant compound 
with a compound of formula VI as hereinbefore defined; 

10 (iv) removal of the benzyl protecting group; and 

(v) reaction at the free bispidine nitrogen of the resultant compound 
with, for example a compound of formula III or XV as hereinbefore 
defined, 

under conditions well known to those skilled in the art includmg those 
15 described hereinbefore. This reaction will be accompanied by, at some 
point, conversion of the bridgehead carbonyl functionality to the desired 
R^/R^ groups. 

Compounds of formula XXXVn are well known in the literature or are 
20 readily available using known techniques. For example, compounds of 
formula XXXVII wherem D represents -OH, R"^ represents H and A 
represents CH2 may be prepared by reaction of a compound of formula V 
in which R"^ represents H with ammonium hydroxide xmder conditions 
which are well known to those skilled in the art. 

25 

Compounds of formulae m, VIIIA, X, XI, XIA, XH, XIV, XV, XVI, 

xvni, xvniA, xxi, xxm, xxiv, xxv, xxvi, xxvn, xxviia, 

XXVm, XXIX, XXX, XXXI, XXXn, XXXm, XXXrV^ and XXXVI and 
derivatives thereof, are either commercially available, are known in the 
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literature, or may be obtained either by analogy with the processes 
described herein, or by conventional synthetic procedures, in accordance 
with standard techniques, from readily available starting materials using 
appropriate reagents and reaction conditions. 

5 

Substiments on the aryl (e.g. phenyl), and (if appropriate) heterocyclic, 
group(s) in compounds defined herein may be converted to other 
substiments using techniques well known to those skilled in the art. For 
example, nitrobenzene may be reduced to an aminobenzene, hydroxy may 
10 be converted to alkoxy, alkoxy may be hydrolysed to hydroxy etc. 

The compounds of the invention may be isolated from their reaction 
mixtures using conventional techniques. 

15 It will be appreciated by those skilled in the art that, in the processes 
described above, the functional groups of intermediate compounds may be, 
or may need to be, protected by protecting groups. 

Functional groups which it is desirable to protect include hydroxy, amino 
20 and carboxylic acid. Suitable protecting groups for hydroxy include 
trialkylsilyl and diarylalkylsilyl groups (e.g. re/t-butyldimethylsUyl, tert- 
butyldiphenylsilyl or nimethylsilyl), tetrahydropyranyl and 
alkylcarbonyloxy groups (e.g. methyl- and ethylcarbonyloxy groups). 
Suitable protecting groups for amino include benzyl, /e/T-butyloxycarbonyl, 
25 9-fluorenyhnethoxycarbonyl or benzyloxycarbonyl. Suitable protecting 
groups for carboxylic acid include Cj^ alkyl or benzyl esters. 

The protection and deprotection of fimctional groups may take place before 
or after any of the reaction steps described hereinbefore. 
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Protecting groups may be removed in accordance with techniques which are 
well known to those skilled in the art and as described hereinafter. 

The use of protecting groups is fiilly described in "Protective Groups in 
Organic Chemistry", edited by J W F McOmie, Plenum Press (1973), and 
"Protective Groups in Organic Synthesis", 2nd edition, T W Greene & P G 
M Wutz, Wiley-Interscience (1991). 

Persons skiUed in the art will appreciate that, in order to obtain compounds 
of the invention in an alternative, and, on some occasions, more convenient, 
manner, the individual process steps mentioned herein may be performed in 
a different order, and/or the individual reactions may be performed at a 
different stage in the overall route (i.e. substituents may be added to and/or 
chemical transformations performed upon, different intermediates to those 
associated hereinbefore with a particular reaction). This will depend inter 
alia on factors such as the namre of other functional groups present in a 
particular substrate, the availability of key intermediates and the protecting 
group strategy (if any) to be adopted. Clearly, the type of chemistry 
involved will influence the choice of reagent that is used in the said 
synthetic steps, the need, and type, of protecting groups that are employed, 
and the sequence for accomplishing the synthesis. 

It will also be appreciated by those skilled in the art that, although certain 
protected derivatives of compounds of formula I, which may be made prior 
to a final deprotection stage, may not possess pharmacological activity as 
such, they may be administered parenterally or orally and thereafter 
metabolised in the body to form compounds of the invention which are 
pharmacologically active. Such derivatives may therefore be described as 
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"prodrugs". Moreover, certain compounds of formula I may act as 
prodrugs of other compounds of formula I. 



I ,AHT^prodrugs of compounds of formula I are included within the scope of the 
invention. 



Some of the intermediates referred to hereinbefore are novel. According to 
a fiuther aspect of die invention there is thus provided: (a) a compound of 
formula n as hereinbefore defined, or a protected derivative thereof; (b) a 
compound of formula IV as hereinbefore defined, or a protected derivative 
thereof; (c) a compound of formula Vm as hereinbefore defined, or a 
protected derivative thereof; (d) a compound of formula XX as hereinbefore 
defined, or a protected derivative thereof; and (e) a compound of formula 
XXn as hereinbefore defined, or a protected derivative thereof. 

Medical and pharmaceutical use 

The compounds of the invention are usefiil because they possess 
pharmacological activity. They are therefore indicated as pharmaceuticals. 

Thus, according to a further aspect of the invention there is provided the 
compounds of the invention for use as pharmaceuticals. 

In particular, the compounds of die invention exhibit myocardial 
electrophysiological activity, for example as demonstrated in die test 
described below. 
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The compounds of the invention are thus expected to be useful in both the 
prophylaxis and the treatment of arrhythmias, and in particular atrial and 
ventricular arrhythmias. 

5 

The compounds of the invention are thus indicated in the treatment or 
prophylaxis of cardiac diseases, or in indications related to cardiac diseases, 
in which arrhythmias are believed to play a major role, including ischaemic 
heart disease, sudden heart attack, myocardial infarction, heart failure, 
10 cardiac surgery and thromboembolic events. 



In the treatment of arrhythmias, compounds of the invention have been 
found to selectively delay cardiac repolarization, thus prolonging the QT 
interval, and, in particular, to exhibit class m activity. Although 
15 compounds of the invention have been found to exhibit class m activity in 
particular, in the treatment of arrhythmias, their mode(s) of activity is/are 
not necessarily restricted to this class. 



According to a further aspect of the invention, there is provided a method of 
20 treatment of an arrhythmia which method comprises administration of a 
therapeutically effective amount of a confound of die invention to a person 
suffering from, or susceptible to, such a condition. 



25 
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Pharmaceutical preparations 
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The compounds of the invention will normally be administered orally, 
subcutaneously, intravenously, intraarterially, transdermally, intranasally, 
by inhalation, or by any other parenteral route, in the form of 
pharmaceutical preparations comprising the active ingredient either as a free 
base, a phannaceutically acceptable ion exchanger or a non-toxic organic or 
inorganic acid addition salt, in a phannaceutically acceptable dosage form. 
Depending upon the disorder and patient to be treated, as weU as the route 
of administration, the compositions may be administered at varying doses. 

The compounds of the invention may also be combined with any other drugs 
useful in the treatment of arrhythmias and/or other cardiovascular disorders. 

According to a fiirther aspect of the invention there is thus provided a 
pharmaceutical formulation including a compound of the invention m 
admixture with a phannaceutically acceptable adjuvant, diluent or carrier. 

Suitable daily doses of the compounds of the invention in therapeutic 
treatment of humans are about 0.05 to 5.0 mg/kg body weight at parenteral 
administration. 

The compounds of the invention have the advantage that they are effective 
against cardiac arrhythmias. 
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Compounds of the invention may also have the advantage that they may be 
more efficacious than, be less toxic than, have a broader range of activity 
(including exhibiting any combination of class I, class 11, class III and/or 
class IV activity (especially class I, class II and/or class IV activity in 
5 addition to class m activity)) than, be more potent than, produce fewer 
side effects (including a lower incidence of proarrhythmias such as 
torsades de pointes) than, be more easily absorbed than, or that diey may 
have other useful pharmacological properties over, compounds known in 
the prior art. 

10 

Biological Tests 



Test A 

Primary Electrophysiological Effects In Anaesthetised Guinea Pigs 
15 Guinea pigs weighing between 660 an 1100 g were used. The animals were 
housed for at least one week before the experiment and had free access to 
food and tap water during that period. 

Anaesdiesia was induced by an intraperitoneal injection of pentobarbital (40 
20 to 50 mg/kg) and catheters were introduced into one carotid artery (for 
blood pressure recording and blood sampling) and into one jugular vein (for 
drug infusions). Needle electrodes were placed on the limbs for recording 
of ECGs (lead II). A thermistor was placed in the rectom and the animal 
was placed on a heating pad, set to a rectal temperature of between 37.5 and 
25 38.5°C. 

A tracheotomy was performed and the animal was artificially ventilated with 
room air by use of a small animal ventilator, set to keep blood gases within 
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the normal range for the species. In order to reduce autonomic influences 
both vagi were cut in the neck, and 0.5 mg/kg of propranolol was given 
intravenously, 15 minutes before the start of die e;q)eriment. 

The left ventricular epicardium was exposed by a left-sided thoracotomy, 
and a custom-designed suction electrode for recording of the monophasic 
action potential (MAP) was applied to the left ventricular free wall. The 
electrode was kept m position as long as an acceptable signal could be 
recorded, otherwise it was moved to a new position. A bipolar electrode 
for pacing was clipped to the left atrium. Pacing (2 ms duration, twice the 
diastolic threshold) was performed with a custom-made constant current 
stimulator. The heart was paced at a frequency just above the normal sinus 
rate during 1 minute every fifth minute throughout the study. 

The blood pressure, the MAP signal and the lead IT ECG were recorded on 
a Mingograph ink-jet recorder (Siemens-Elema, Sweden). All signals were 
collected (sampling frequency 1(XK) Hz) on a PC during the last 10 seconds 
of each pacing sequence and the last 10 seconds of the following minute of 
sinus rhythm. The signals were processed using a custom-made program 
developed for acquisition and analysis of physiological signals measured in 
experimental animals (see Axenborg and Hirsch, Comput. Methods 
Programs Biomed. 41, 55 (1993)). 

The test procedure consisted of taking two basal control recordings, 5 
minutes apart, during both pacing and sinus rhythm. After the second 
control recording, the first dose of the test substance was infiised in a 
voliraie of 0.2 mL into the jugular vein catheter for 30 seconds. Three 
minutes later, pacing was started and a new recording was made. Five 
minutes after the previous dose, the next dose of test substance was 
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Six to ten consecutive doses were given during each 



Data analysis 

Of the numerous variables measured in this analysis, three were selected as 
the most important for comparison and selection of active compounds. The 
three variables selected were the MAP duration at 75 percent repolarization 
during pacing, the atrio-ventricular (AV) conduction time (defined as the 
interval between the atrial pace pulse and the stan of the ventricular MAP) 
during pacing, and the heart rate (defined as the RR interval during sinus 
rhythm). Systolic and diastolic blood pressure were measured in order to 
judge the haemodynamic status of die anaesthetised animal. Further, the 
ECG was checked for arrhythmias and/or morphological changes. 

The mean of the two control recordings was set to zero and the effects 
recorded after consecutive doses of test substance were expressed as 
percentage changes from this value. By plotting these percentage values 
against the cumulative dose administered before each recording, it was 
possible to construct dose-response curves. In tiiis way, each experiment 
generated three dose-response curves, one for MAP dm^tion, one for AV- 
conduction time and one for the sinus frequency (RR interval). A mean 
curve of all experiments performed with a test substance was calculated, and 
potency values were derived from the mean curve. All dose-response 
curves in these experiments were constructed by linear connection of the 
data points obtained. The cumulative dose prolonging the MAP duration by 
10% from the baseline was used as an index to assess the class IE 
electrophysiological potency of the agent under investigation (Dio). 
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The invention is illustrated by way of the following examples. 



Examples 

General Experimental Procedures 

Mass spectra were recorded on a Finnigan MAT TSQ 700 triple quadrupole 
mass spectrometer equipped with an electrospray interface (FAB-MS) and 
VG Platform n mass spectrometer equipped with an electrospray interface 
(LC-MS), a Hewlett Packard model 6890 gas chromatograph connected to a 
Hewlett-Packard model 5973A mass spectrometer via a Hewlett Packard 
HP-5-MS GC column, or a Shimadzu QP-5000 GC/mass spectrometer (CI, 
methane). 'H NMR and ^^C NMR measurements were performed on a 
BRUKER AGP 300 and Varian UNITY plus 400 and 500 spectrometers, 
operating at *H frequencies of 300, 400 and 500 MHz respectively, and at 
i^C frequencies of 75.5, 100.6 and 125.7 MHz respectively. Alternatively, 
"C NMR measurements were performed on a BRUKER ACE 200 
spectrometer at a frequency of 50.3 MHz. 

Rotamers may or may not be denoted in spectra depending upon ease of 
interpretation of spectra. Unless otherwise stated, chemical shifts are given 
in ppm with the solvent as internal standard. 

Example 1 

fg/t-Butyl 7-r3-(4-cvanophenoxv)-2-hvdroxvpropvn-2,4-di methyl-3 ,7- 
diazabicyclor3 .3 . nnonane-3-carboxvlate 

(i) 3 .7-Dibenzvl-3 ,7-diazabicvclor3 .3 . llnonane-9-one 

The sub-title compound was prepared according to the procedure 

described in 7. Org. Chem., 41 (1976) 1593-1597. 
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(ii) 3 .7-DibeDZvl-3 .7-diazabicvclor3 .3 . llnonane 

The sub-tide compound was prepared according to die procedure 
described in 7. Org. Chem., 41 (1976) 1593-1597, using 3,7-dibenzyl-3,7- 
5 diazabicyclo[3.3.1]nonane-9-one (from step (i) above) in place of 
N-benzyl-N'-methylbispidone . 

(m) 3-Benzvl-3,7-diazabicvclor3.3. llnonane 

A solution of 3,7-dibenzyl-3,7-diazabicyclo[3.3.1]nonane (from step (ii) 
10 above; 97 g; 6.4 mmol) in aqueous edianol (95%) was hydrogenated over 
5% Pd/C at 1 atm. until tic indicated that die reaction was complete. The 
catalyst was removed by filtration dirough a pad of Celite®, and the filtrate 
concentrated under reduced pressure to give die sub-tide compound in 
quantitative yield. 

15 

i^C NMR in CDCI3: 5 30.1, 33.4, 36.0, 52.5, 59.6, 64.3, 126.9, 128.3. 
128.7, 138.8. 



(iv^ rm-Butvl 7-benzvl-3.7-diazabicvclor3.3.nn onane-3-carboxylate 
20 Di-/ert-butyl dicarbonate was added slowly to a solution of 3-benzyl-3,7- 
diazabicyclo[3.3. llnonane (from step (iii) above; 60 g; 277 mmol) in THF 
(600 mL). The reaction was stirred at rt until all of the starting material had 
been consumed (as indicated by tic). The solvent was then removed under 
reduced pressure to give a quantitative yield of the sub-tide compound. 

25 

(v) rgrf-Butyl 7-benzvl-2-medivl-3,7-diazabicvclo[3 .3. l1nonane-3- 
carboxylate 

N,N,N',N'-Tetramediylediylenediamine (0.98 g; 8.4 mmol) and 
subsequentiy 5-BuLi in cyclohexane (8.46 mL; 1.3 M; 11.0 mmol) was 
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added to a cooled (-70°C), stirred solution of tert-hutyl 7-benzyl-3,7- 
diazabicyclo[3.3.1]nonane-3-carboxylate (from step (iv) above; 2.65 g; 
8.4 mmol) in THF (17 mL) under an inert atmosphere (Nj). The reaction 
mixture was then allowed to warm to -40°C, at which temperature it was 
stirred for 1 h. The temperature was lowered again to -70°C, and a 
solution of dimethyl sulfate (1.64 g; 13.0 mmol) in THF (5 mL) was 
added. The temperamre was then allowed to reach rt before the solvent 
was evaporated and the residue partitioned between diethyl ether and 
water. The organic layer was separated, dried (Na2S04), concentrated and 
subjected to column chromatography (CHzClziMeOH; 40:1) to give the 
sub-title compound in a 30% yield. 

(vi) ten-Butyl 7-benzyl-2,4-dimethvl-3,7-diazabicyc lor3.3. 11nonane-3- 
carboxylate 

The sub-title compound was prepared in a 65% yield according to the 
procedure described in step (v) above, using tert-hutyl 7-benzyl-2-methyl- 
3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (from step (v) above) in 
place of tert-hutyl 7-benzyl-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate. 

(vii) rgrr-Butvl2,4-dimethyl-3.7-diazabicvclor3.3.nnonane-3-carboxylate 
The sub-title compoimd was prepared in quantitative yield according to flie 
procedure described in step (iii) above, using tert-hutyl 7-benzyl-2,4- 
dimethyl-3,7-diazabicyclo[3.3.1]nonane-3-carboxylate (from step (vi) 
above) in place of 3,7-dibenzyl-3,7-diazabicyclo[3.3.1]nonane. 

(viii) tert-Butyl 7-r3-(4-cvanophenoxy)-2-hvdroxvpr opvn-2 .4-dimethvl- 
3 ,7-diazabicyclor3 .3 . l1nonane-3-carboxvlate 

The tide compound was prepared in 75% yield (after purification by 
column chromatography) according to the procedure described in Example 
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2(iii) below, using tert-hutyl 2,4-dimethyl-3,7-diazabicyclo[3.3.1]nonane- 
3-carboxylate (from step (vi) above) in place of 3-benzyl-6,8-dimethyl- 
3,7-diazabicyclo[3.3. l]nonane. 

5 FAB-MS: mJz = 430.0 (M + H)-" 

'^C NMR in CD3CN: 5 18.75, 21.04, 28.32, 28.57, 35.38, 36.91, 51.37, 
53.24, 55.69, 59.31, 61.03, 62.19, 66.18, 71.85, 79.09, 104.32, 116.23, 
119.76, 134.83, 156.62, 163.26 

10 Example 2 

ten-Butyl 7-r3-(4-cvanophenoxv)-2-hydroxvpropyn-6,8-dimetfayl-3,7- 
diazabicvclor3 .3 . l1nonane-3-carboxylate 

(i) 4-(2-Oxiranvlmethoxv)benzonitrile 

15 Epichlorohydrin (800 mL) and K2CO3 (414 g) were added to a stirred 
solution of p-cyanophenol (238 g) in 2.0 L of acetonitrile. The reaction 
mixture was brought to reflux under an inert atmosphere for 2 h before 
being filtered whUst still hot. The resulting filtrate was concentrated to 
give a clear oil. This was crystallized from di-wo-propyl ether to give the 

20 sub-title compoimd in a 75% yield. 

(ii) 3-Benzvl-6.8-dimethyl-3.7-diazabicvclor3.3.nnonane 

Ethyl acetate (10 mL) saturated with HCl was added to a stirred solution 
of tert-butyl 7-benzyl-2,4-dimethyl-3,7-diazabicyclo[3.3.1]nonane-3- 
25 carboxylate (from Example l(vi) above; 1.04 g; 3.01 mmol) in ethyl 
acetate (5 mL). The reaction mixftire was stirred for 2 h at rt, before the 
solvent was removed under reduced pressure. The residue was 
redissolved in EtOH and passed through an ion-exchange resin 
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(Amberlyst® IRA 400), concentrated and then lyophilised to give the sub- 
tide compound in quantitative yield. 

(ill) 3-Benzvl-7-r3-(4-cvanophenoxv)-2-hvdroxvpropvn-6,8-dimethvl-3,7- 
diazabicvclor3-3.11nonane; Diastereoisomers 1 and 2 
A mixture of from 3-benzyl-6,8-dimediyl-3,7-diazabicyclo[3.3.1]nonane 
(from step (ii) above; 11.1 g; 45.5 mmol) and 4-(2-oxiranylmethoxy)- 
benzonitrile (from step (i) above; 7.97 g; 45.5 mmol) in IPA-water 
(44 mL of 9:1) was stirred at 60°C for 12 h. The reaction mixnire was 
concentrated under reduced pressure and the residue re-dissolved in 
CH2CI2 and washed with first brine then water. The organic layer was 
separated, dried (Na2S04) and concentrated. The crude mixture consisted 
of 4 diastereoisomers (a mixture of 2 diastereomeric pairs). The 
diastereomeric pairs were separated by chromatography on silica (DCM 
with 10% NH3 satd. MeOH). 

(iv) 3-r3-(4-Cvanophenoxy)-2-hydroxvpropvl1-2,4-dimethvl-3,7-dia2a- 
bicvclor3.3.11nonane; Diastereoisomers 1 and 2 

The sub-title compound pairs was prepared in quantitative yield according 
to the procedure described in Example l(iii), using the diastereomeric 
pairs of 3-benzyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6,8-dimethyl- 
3,7-diazabicyclo[3.3.1]nonane (pair from step (iii) above) in place of 3,7- 
dibenzyl-3 ,7-diazabicyclo[3 . 3 . IJnonane . 

(v) fgrr-Butyl 7-f3-(4-cvanophenoxv)-2-hydroxypropvl1-6,8-dimethyl-3 .7- 
diazabicvclof3.3.nnonane-3-carboxvlate; Diastereoisomers 1 
The title compound was prepared in 50% yield according to the procedure 
described in Example l(iv), using 3-[3-(4-cyanophenoxy)-2- 
hydroxypropyl]-2 ,4-dimethy 1-3 ,7-diazabicyclo[3 . 3 . l]nonane 
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(Diastereomers 1 from step (iv) above) in place of 3-beii2yl-3,7- 
diazabicyclo[3 . 3 . l]nonane. 

FAB-MS: m/z = 429.9 (M + H)"" 
5 '^C NMR in CDCI3: 5 11.13, 19.52, 28.15, 28.49, 34.46, 35.89, 44.80, 
48.86, 53.27, 54.98, 61.15, 70.04, 70.72, 79.65, 103.87, 115.33, 
119.15, 133.81, 156.23, 162.15 

(vi) tert-Butyl 7-r3-(4-cvanophenoxv)-2-hvdroxvpropvn-6,8-dimethvl-3 ,7- 
10 diazabicvclor3.3.nnonane-3-carboxvlate; Diastereoisomers 2 

The title compound was prepared in 50% yield according to the procedure 
described in Example l(iv), using 3-[3-(4-cyanophenoxy)-2- 
hydroxypropyl]-2,4-dimethyl-3 ,7-dia2abicyclo[3 .3. l]nonane 
(Diastereoisomers 2 from step (iv) above) in place of 3-benzyl-3,7- 
15 diazabicyclo[3.3.1]noiiane. 

FAB-MS: m/z = 429.7 (M + H)"' 

"C NMR in CDCI3: 5 10.10, 19.68, 27.67, 28.69, 34.73, 36.01, 44.99, 
48.92, 51.25, 52.56, 54.72, 65.01, 71.09, 79.49.103.97, 115.44, 119.24, 
20 133.88, 155.56, 162.26 

Example 3 

fgrf-Butyl 7-r3-(4-cvanophenoxv)-2-hvdroxvpropvl1-6-methvl-3 ,7-diaza- 
bicvclof3.3. 11nonane-3-carboxylate 

25 

(i) 3-Benzvl-6-methvl-3,7-diazabicvclor3.3 . Unonane 

The sub-tide compound was prepared according to the procedure 

described in Example 2(ii) above, usmg tert-hatyl 7-benzyl-2-methyl-3,7- 
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dia2abicyclo[3.3.1]nonane-3-carboxylate (Example l(v) above) in place of 
tert-hmyl 7-benzyl-2 ,4-dimethyl-3 ,7-diazabicy clo[3 . 3 . 1 ]noiiane-3- 
carboxylate. 

(ii) 3-Benzyl-7-r3-(4-cvanophenoxy)-2-hvdroxypropvn-6-m etlivl-3,7-diaza- 
bicvclor3 .3 . llnonane 

The sub-title compound was prepared according to the procedure 
described in Example 2(iii) above, using 3-benzyl-6-methyl-3,7- 
diazabicyclo[3.3.1]nonane (from step (i) above) in place of 3-benzyl-6,8- 
dimethyl-3 ,7-diazabicyclo[3 .3 . l]nonane. 

(iii) 3-[3-(4-Cvanophenoxy)-2-hvdroxypropvl1-2-methvl-3,7-dia zabicvclo- 
r3.3.l1nonape 

The sub-title compound was prepared according to the procedure 
described in Example l(iii) above, using 3-benzyl-7-[3-(4-cyanophenoxy)- 

2- hydroxypropyl]-6-methyl-3,7-diazabicyclo[3.3.1]nonane (from step (ii) 
above) in place of 3,7-dibenzyl-3,7-diazabicyclo[3.3.1]nonane. 

(iv) rg/t-Butyl 7-r3-(4-cyanophenoxv)-2-hvdroxvpropvl1-6-methvl-3 ,7- 
diazabicvclor3 .3 . l1nonane-3-carboxvlate 

The title compound was prepared according to the procedure described in 
Example l(iv) above, using 3-[3-(4-cyanophenoxy)-2-hydroxypropyl]-2- 
methyl-3,7-diazabicyclo[3.3.1]nonane (from step (iii) above) in place of 

3- benzyl-3 ,'7-diazabicyclo[3 . 3 . l]nonane . 

FAB-MS: m/z = 415.8 (M + H)"' 

i^C NMR in CDCI3: 5 19.45, 28.55, 29.31, 33.77, 36.13, 44.54, 47.65, 
57.32, 58.77, 59.84, 60.71, 62.28, 64.98, 70.48, 79.53, 103.96, 115.38, 
119.17, 133.86, 155.42, 162.08 
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Example 4 

fgrf-Butvl 7-r(25)-3-(4-cvanophenoxv)-2-hvdroxvpropvl1- 6.8-dimethvl- 
3.7-diazabicvclor3 .3 . l1nonane-3-carboxvlate 

5 

(i) 4-r(2S)-Oxiranvlmethoxv1benzomtrile 

The sub-title compound was prepared in a 90% yield according to the 
procedure described in Example 2(i) above, but using 
(/?)-(-)-epichlorohydrin. 

10 

NMR in CDCI3: 5 44.4, 49.7, 69.0, 104.6, 115.3, 119.0, 134.0, 161.6. 

(ii) 3-Benzvl-7-[(25^-3-(4-cyanophenoxy)-2-hvdroxvpr opvn-6,8-dimethyl- 
3,7-diazabicyclof3.3.nnonane; Diastereoisomers 1 and 2 

15 The sub-title compound was prepared according to the procediire 
described in Example 2(iii) above, using 

4-[(25)-oxiranylmethoxy]benzonitrile (from step (i) above) in place of 
4-(2-oxiranyhnethoxy)benzomtrile, giving a pair of diastereoisomers. the 
diastereoisomers were separated by colunm chromatography on silica 

20 (DCM and 10% NH3 satd. MeOH). 

(iii) 3-r(25>-3-(4-Cvanophenoxv)-2-hydroxvpropyl1-2, 4-dimethvl-3,7-diaza 
bicvclor3,3,l1nonane; Diastereoisomers 1 and 2 

The sub-title compounds were prepared according to the procedure 
25 described in Example 3(iii) above, using 3-benzyl-7-[(25)-5-(4- 
cyanophenoxy)-2-hydroxypropyl] -6,8-dimethyl-3 ,7-diazabicyclo[3 .3.1]- 
nonane (diastereoisomers 1 and 2 from step (ii) above) in place of 3- 
benzyl-7-[3-(4-cyanophenoxy)-2-hydroxypropyl]-6-methyl-3,7-diazabi- 

cyclo[3 .3 . Ijnonane . 
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(iv) re/t-Btttvl 7-r(25)-3-(4-cyanophenoxvV2-hvdroxvp ropvl1-6.8-dimethyl- 
3.7-diazabicvclor3.3.nnoiiane-3-carboxylate; Diastereoisomers 1 
Prepared according to the procedure described in Example l(iv) above, 

5 using 3-[(2S)-3-(4-cyanophenoxy)-2-hydroxypropyl]-2-methyl-3,7- 
diazabicyclo[3.3.1]nonane (distereoisomers 1 from step (iii) above) in 
place of 3-benzyl-3 ,7-diazabicyclo[3 .3.1 ]nonane . 

ESI-MS: m/z = 429.9 (M + H)- 
10 ^^C NMR in CDCI3: 6 10.09, 19.66, 27.67, 28.69, 34.72, 36.03, 44.99, 
48.91, 51.24, 52.55 , 54.71, 65.01, 71.09, 79.48, 103.96, 115.44, 
119.23, 133.87, 155.56, 162.26 

(v) tert-Bvttyl 7-r(25)-3-(4-cvanophenoxy)-2-hvdroxypropvn-6,8- dimetfayl- 
15 3,7-diazabicvclor3.3.11nonane-3-carboxvlate; Diastereoisomers 2 

Prepared according to the procedure described in Example l(iv) above, 
using 3.[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-2-methyl-3 ,7- 

diazabicyclo[3.3.1]nonane (distereoisomers 2 from step (iii) above) in 
place of 3-benzyl-3,7-diazabicyclo[3.3.1]nonane. 

20 

ESI-MS: m/z = 429.8 (M + H)* 

'^C NMR in CDCI3: 5 11.22, 19.59, 27.33, 28.57, 34.54, 35.98, 44.90, 
48.94, 53.35, 55.14, 61.29, 70.16, 70.76, 79.75, 103.97, 115.37, 
119.23, 133.90, 155.51, 162.20 

25 

Example 5 

The compounds of the above Examples 1 to 4 were tested in Test A above 
and were all found to exhibit Di© values of more than 6.0. 
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Abbreviations 





AcOH = 


acetic acid 




aq. = 


aqueous 


5 


atm. = 


atmospheres 




Bu = 


butyl 




DMF - 


dimethylfonnamide 




EI = 


electron ionisation 




Et = 


ethyl 


10 


EtOAc = 


ethyl acetate 




EtOH = 


ethanol 




ESI = 


electron spray interface 




FAB = 


fast atom bombardment 




h = 


hours 


15 


IPA = 


/^o-propanol 




LC = 


liquid chromatography 




HPLC = 


high performance liquid chromatography 




Me = 


methyl 




MeCN = 


acetonitrile 


20 


MeOH = 


methanol 




min. = 


minutes 




MS = 


mass spectroscopy 




NADPH = 


nicotinamide adenine dinucleotide phosphate, reduced 
form 


25 


NMR = 


nuclear magnetic resonance 




Pd/C = 


palladium on carbon 




rt. = 


room tenq)erature 




sat. = 


saturated 




THF = 


tetrahydrofuran 
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t.l.c. = thin layer chromatography 

Prefixes n, 5, / and t have their usual meanings: normal, iso, secondary and 
tertiary. 
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1 . A compound of formula I, 




R1 



wherein 

R' represents C,.^2 alkyl, -(CH2)a-aryl, or -(CH2)a-Het^ (aU of which are 
optionally substituted and/or terminated (as appropriate) by one or more 
10 substituents selected from -OH, halo, cyano, nitro, C^^ alkyl and/or Ci^ 
alkoxy); 

a represents 0, 1,2, 3, or 4; 

Het^ represents a five to ten-membered heterocyclic ring containing one or 
more heteroatoms selected from oxygen, nitrogen and/or sulfur, and 
15 which also optionally includes one or more =0 substituents; 



X represents O or S; 



R^^, R^, R^*" and R^^ independently represent H or C1.3 alkyl; 



wo 00/76998 PCT/SE00/012S2 

56 



PAGE MISSING AT TIME OF PUBLICATION 



wo 00/76998 PCT/SEOO/01252 

57 

substituted and/or terminated (as appropriate) by one or more substituents 
selected from -OH, cyano, halo, amino, nitro, Ci^ alkyl and/or Ci^ 
alkoxy); 

R'^ and R*'* independently represent C,^ alkyl, aryl or -(CH2)k-aryl (all of 
which are all optionally substimted and/or terminated (as appropriate) by 
one or more substituents chosen from halo, nitro, Ci.6 alkyl and/or Ci^ 
alkoxy); 

c, d, f, h, j and k independently represent 0, 1, 2, 3 or 4; 

Het^ and Het^ independently represent five to ten-membered heterocyclic 

rings containing one or more heteroatoms selected from oxygen, nitrogen 

and/or sulfur, and which also optionally includes one or more =0 

substiments; 

R^ represents one or more optional substituents selected from -OH, cyano, 
halo, amino, nitro, Cj^ alkyl (optionally terminated by N(H)C(0)OR^''), 
C,^ alkoxy, -C(0)N(H)R2^ -NHC(0)N(H)R2-, -N(H)S(0)2R2^ and/or 
-0S(0)2R^^ 

R^' and R^^ independently represent H or Ci^ alkyl; 
R^, R^^ and R^" independently represent Ci^ alkyl; 

A represents a single bond, C,^ alkylene, -N(R^)(CH2)„-, -0(CH2)„,- or 
-(CH2)„C(H)(OR^)(CH2)„- (in which latter three groups, the -(CHi)™- 
group is attached to the bispidine nitrogen atom and which latter four 
groups are optionally substituted by one or more -OH groups); 
B represents a single bond, C,^ alkylene, -(CH2)pN(R2^)-, -(CH2)pS(0),-, 
-(CH2)pO- (in which tiiree latter groups, the -(CH2)p- group is attached to 
the carbon atom bearing D and R"), -C(p)N(R^y (in which latter group, 
the -C(0)- group is attached to the carbon atom bearing D and R"*), 
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-N(R26)C(0)0(CH2)p- or -N(R?^)(CU:^p- (in which latter two groups, the 
N(R^^) group is attached to the carbon atom bearing D and R'*); 
m, n and p independently represent 0, 1, 2, 3 or 4; 
q represents 0, 1 or 2; 
5 represents H, Cj^ alkyl or CiO)R^^; 
R^ represents H or C,^ alkyl; 

R^' represents H, Ci^ alkyl, Het^ or -(CH2)r-aryl (which latter two groups 
are optionally substituted and/or terminated (as appropriate) by one or 
more substiments selected from -OH, cyano, halo, amino, nitro, Ci^ alkyl 
10 and/or Cj^ alkoxy); 

Het'' represents a five to ten-membered heterocyclic ring containing one or 
more heteroatoms selected from oxygen, nitrogen and/or sulfur, and 
which also optionally includes one or more =0 substiments; 
r represents 0, 1 , 2, 3 or 4; 

15 

or a pharmaceutically acceptable derivative thereof; 



provided that: 

(a) R^% R*, R^S R^^ R*' and R^^ do not all simultaneously represent H; 
20 (b) R^'' and R^ do not represent Ci.3 alkyl when R^% R^, R^^ and R^^ all 
represent H; and 

(c) when D represents -OH or -(CH2)cN(R''^R" in which c represents 0, 
then:- 

(i) A does not represent -N(R")(CH2)m-, -©(CHa)^- or 
25 -(CH2)„C(H)(OR^)(CH2)„- (in which n is 0); and/or 

(ii) p does not represent 0 when B represents -(CH2)pN(R^)-, 
-(CH2)pS(OV or -(CH2)pO-. 
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2. A compound as claimed in Claim 1, wherein represents optionally 
substituted -(CH2)a-plienyl, in which a is 0, 1, 2 or 3, or optionally 
substituted, optionally unsaturated, linear, branched or cyclic, Cj^ alkyl 
(which latter group may also be interrupted by an oxygen atom). 

5 

3. A compound as claimed in Claim 1 or Claim 2, wherein represents 
H. 

4. A compound as claimed in any one of the preceding claims, wherein R^ 
10 represents H. 

5. A compound as claimed in any one of the preceding claims, wherein R'* 
represents H or C1.3 alkyl. 

15 6. A compound as claimed in any one of the preceding claims, wherein R^^ 
and R^ either both represent H or both represent methyl. 

7. A compound as claimed in any one of the preceding claims, wherein 
R^, R^, R^" and R^^ independently represent H or C1.2 alkyl. 

20 

8. A compound as claimed in any one of the preceding claims, wherein R^ 
represents one or more substiments selected from Cj^ alkyl (which alkyl 
group is optionaUy terminated by a N(H)C(0)OR^ group (in which R^*^ 
represents C,.5 alkyl)), cyano, nitro, amino, C(0)N(H)R^^ and/or 

25 -N(H)S(0)2R^. 

9. A compound as claimed in any one of the preceding claims, wherein X 
represents O. 
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10. A compound as claimed in any one of the preceding claims, wherein A 
represents a single bond or linear, or branched, C,^ alkylene (which group 
is also optionally interrupted by O). 

5 11. A compound as claimed in any one of the preceding claims, wherein B 
represents a single bond, Ci^ alkylene, -(CH2)pO- or -(CH2)pN(R^)- (in 
which latter two cases p is 1, 2 or 3). 

12. A compound as claimed in any one of the preceding claims, wherein D 
10 represents H, OR' (in which R" represents H, Ci.j alkyl or optionally 

substituted phenyl) or N(H)R^° (in which R'° represents H or C,^ alkyl). 

13. A pharmaceutical formulation including a compoimd as defined in any 
one of Claims 1 to 12 in admixture with a pharmaceuticaUy-acceptable 

15 adjuvant, diluent or carrier. 

14. A pharmaceutical formulation for use in the prophylaxis or the 
treatment of an arrhythmia, comprising a compound as defined in any one 
of Claims 1 to 12. 

20 

15. A compound as defined m any one of Claims 1 to 12 for use as a 
pharmaceutical. 

16. A compound as defined in any one of Claims 1 to 12 for use in the 
25 prophylaxis or the treatment of an arrhythmia. 

17. The use of a compound as defined in any of one Claims 1 to 12 as 
active ingredient in the manufactore of a medicament for use in the 
prophylaxis or the treatment of an arrhythmia. 
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18. The use as claimed in Claim 17, wherein the arrhythmia is an atrial or a 
ventricular arrhythmia. 

5 19. A method of prophylaxis or treatment of an arrhythmia which method 
comprises administration of a therapeutically effective amount of a 
compoimd as defined in any one of Claims 1 to 12 to a person suffering 
from, or susceptible to, such a condition. 

10 20. A process for the preparation of a conqjound of formula I as defined in 
Claim 1 which comprises: 
(a) reaction of a compound of formula U, 




II 



15 wherein R^, R^, R\ R*, R'% R"", R'% R'', R', A, B and D are as 
defined in Claim 1 with a compound of formula HI, 

R'XC(P)V m 
wherein represents a leaving group and R* and X are as defined in Claim 

1; 
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(b) for compounds of formula I in which A represents CHj and D represents 
-OH or -N(H)R*®, wherein is as defined in Claim 1, reaction of a 
compound of formula FV, 




IV 



wherein R\ R^ R\ R^, R^, R"^, R'% R'' and X are as defined in 
Claim 1 , wifli a compound of formula V, 




wherein Y represents O or N(R^°) and R^ R^ R'° and B are as defined in 
Claim 1; 

(c) reaction of a compound of formula IV, as defined above, with a 
compound of formula VI, 
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wherein V represents a leaving group and R'', R^, A, B and D are as 
defined in Claim 1 ; 

5 (d) for compounds of formula I in which D represents H or OH and R'^ 
represents H, reduction of a compound of formula VH, 




VII 



10 wherein R\ R\ R^ R^, R*, R"", R"^, R'% R'', R'. A, B and X are as 
defined in Claim 1; 

(e) for compounds of formula I in which one of R^ and R^ represents H or 
OH and the other represents H, reduction of a corresponding compound of 
formula Vm, 




PCT/SEOO/01252 



VIII 



wherein R', R^ R*, R'', R"", R"", R'', R^ A, B, D and X are as 
5 defined in Claim 1 ; 

(f) for compounds of formula I in which R- and/or R^ represent OC(0)R* 
and R* is as defined in Claim 1, coupling of a corresponding compound of 
formula I in which R^ and/or R^ (as appropriate) represent OH and a 
compound of formula VUIA, 

10 R^COjH VmA 

wherein R* is as defined in Claim 1; 

(g) for compounds of formula I in which D represents -(CH2)cNH2, 
reduction of a corresponding compound of formula IX, 
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N3-(CH2),- 




IX 



B 




-R6 




Wherein c, R\ R", R^ R\ R'% R"^, R"*. R"", R*, R''. R'. A, B and X are as 
defined in Claim 1; 

(h) for compounds of formula I in which D represents -N(R^^)C(0)NH(R'''), 
5 in which R" and R'' are as defined in Claim 1, except that R'* does not 
represent C(0)R^, reaction of a corresponding compound of formula I in 
which D represents -N(R")H. in which R" is as defined in Claim 1 except 
that is does not represent C(0)R^ in which R^" is as defined in Claim 1, 
with a compoimd of formula X, 



wherein R" is as defined in Claim 1; 

(i) for compounds of formula I in which D represents -N(H)[C(0)]2NH2, 
reaction of a corresponding compoimd of formula I in which D represents 
-NH2 wida oxalic acid diamide; 
15 (j) for compounds of formula I in which D represents -N(R^*)C(0)R*^, in 
which R^^ and R^* are as defined in Claim 1, except that R" does not 
represent C(0)R^°, reaction of a corresponding compound of formula I in 
which D represents -N(R")H, in which R" is as defined in Claim 1 except 
that it does not represent C(0)R^, with a compound of formula XI, 



10 



R"N=C=0 



X 
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R>«C(0)R^ XI 

wherein R" represents a suitable leaving group and R** is as defined in 
Claim 1; 

(k) for compounds of formula I in which D represents -N(H)R^° and R^" is 
5 as defined in Claim 1 except that it does not represent H or -C(NH)NH2, 

reaction of a corresponding compound of formula I wherein D represents - 

NH2 with a compound of formula XIA, 

R'^V XIA 

wherein R^"^ represents R^° as defined in Claim 1, except that it does not 
10 represent H or -C(NH)NH2 and is as defined above; 

0) for compoimds of formula I which are bispidine-nitrogen N-oxide 

derivatives, oxidation of the corresponding bispidine nitrogen of a 

corresponding compound of formula I; 

(m) for compounds of formula I which are Cj^ alkyl quaternary ammonium 
15 salt derivatives, in which the alkyl group is attached to a bispidine 

nitrogen, reaction, at the bispidme nitrogen, of a corresponding compound 

of formula I with a compound of formula Xn, 

R'Hal xn 

wherein R" represents Ci^ alkyl and Hal represents CI, Br or I; 
20 (n) for compoimds of formula I in which D and R* both represent H, A 

represents Ci^ alkylene, B represents -N(R2^)(CH2)p- and R^** and p are as 

defined in Claim 1, reaction of a compound of formula Xin, 
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Xlil 



X .R1 



wherein A"* represents C,^ alkylene and R^ R^ R^ R*, R^% R^. R"*, 
R'^ R^ and X are as defined in Claim 1 with a compound of formula XTV, 



(CH2)pHal 



XIV 



•R6 



10 



15 



wherein R^ and p are as defined in Claim 1 and Hal is defined above; 

(o) reaction of a compoimd of formula n, as defined above, with a 

compound of formula XV, 

R^XH XV 
wherein R^ and X are as defined in Claim 1, in die presence of 1,1'- 
carbonyldiimidazole ; 

(p) for coiiq)Ounds of formula I in which R' represents optionally substituted 
Ci^ alkyl, optionally substituted -(CH2)d-aryl or optionally substituted 
-(CH2)d-Het^, reaction of a corresponding compound of formula I, in which 
D represents OH with a confound of formula XVI, 

R'^OH XVI 
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wherein R'* represents optionally substituted Cj^ alkyl, optionally 
substituted -(CH2)d-aryl or optionaUy substituted -(CH2)d-Het^, and d and 
Het^ are as defined in Claim 1 ; 

(q) for compoimds of formula I in which R' represents optionally substimted 
5 Ci^ alkyl, optionally substituted -(CH2)d-aryl or optionally substimted 
-(CH2)d-Het^, reaction of a compound of formula XVn, 




XVII 



wherein is as defined above and R', R-, R^ R\ R"**, R'% R"^, R'', 
10 R'^ R^, X, A and B are as defined in Claim 1 with a compoimd of formula 
XVI as defined above; 

(r) for compounds of formula I in which R' represents C(0)R'^ and R^^ is as 
defined in Claim 1, reaction of a corresponding compound of formula I in 
which D represents OH with a compound of formula XVin, 
15 Ri^COaH XVm 

wherein R*^ is as defined in Claim 1; 

(s) for compounds of formula I in which one or both of R^ and R^ 
represent -N(R''*)R'^ in which one or both of R'" and R'*' represents Cj^ 
alkyl, alkylation of a corresponding compound of formula I in which R^ 
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and/or represent -N(R'^)R'^ (as appropriate) in which R''* and/or R'^ 
(as appropriate) represent H, using a compound of formula XVniA, 

R'=L> XVIHA 
wherein R'"= represents Ci^alkyl and is as defined above; 
(t) conversion of one R^ substituent to another; or 

(u) deprotection of a protected derivative of a compound of formula I as 
defined in Claim 1 . 

21. A compound of formula n as defined in Claim 20, or a protected 
derivative thereof. 

22. A compound of formula IV as defined in Claim 20, or a protected 
derivative thereof. 

23. A compound of formula Vm as defined in Claim 20, or a protected 
derivative thereof. 

24. A compound of formula XX, 



O 




XX 



R6 
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Wherein R^ R^, R^, R^, R^% R^^ R^ A, B and D are as defined in 
Claim 1, or a protected derivative thereof. 

25. A compound of formula XXn, 




XXII 



10 



wherein R^ R^% R^, R^S R^, R^% R^^ and X are as defined in Claim 1, or a 
protected derivative thereof. 

26. A process for the preparation of a compound of formula Vin, XX, 
XXn or XXXV (as defined herein, in which, m all cases, R^' and R^ both 
represent H), which comprises reaction of a compound of formula XXXVI, 

o 



XXXVI 



15 



wherein R" represents H or -C(0)XR^ and R\ R'% R^, R^^ and X are 
as defined in Claim 1, or a protected derivative thereof, with (as 
appropriate) either: 
(1) a compound of formula XXXVn, 
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or a protected derivative thereof, wherein R"^, R^, A, B and D are as defined 
5 in Claim 1 ; or 

(2) NH3 (or a protected derivative thereof), 
in all cases in the presence of a formaldehyde. 



4 
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:. ^ V - 3 . 7-9 T1f V. --"^ [3. 3. 1 J 
t e r t -"'r;LT i H\ 

7 -v'T-tf h-'>^D [3. 3. 1] 

(A - 9 uuKy 9;l) T i h\ 
2-;i-+7-3, 7->?T-tfh-iy^o [3. 3. 1] 

( 3 - ^ aaKy^Jl) T I h\ 
2-^^7-3. T-i^T-tf fi/^'n [3. 3. 1] 



/ -+- "y 



ji-y- 



j±y- 



Ji-y- 



3 - 

3 -ijji^^yfk 

3 -iiJl^ryWt 



5 
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(2 - ^DD'Oi^;!/) T ^ h\ 

2_;j-+V-3. 7-i^T1ft*i/^D [3. 3. I] Ji-'^- 
(4 - 7;l':ta^^'>>;i/) K> 
2-:i-+V-3, 7-i^T1fei/^^D [3. 3. 

2-:t+V-3. 7-i^T1ff->^o [3. 3. l]>'•^>• 

(2 -7;^:^o^>>^''^) 7^ K. 

2-:t4^ 7-3,7--:^ o [-3,. 3. ll^-^V- 

7 -i?Tif b"i/^D [3. 3. 1] 
(3 _y h + >>;U) Ti K. 
2_:t-:^.V-3, 7-i^T-tft-i/^D [3. 3. 
(2-y h + 

2-:^4^V-3, 7-v^Tift*">^'o [3. 3. 

(3-. 4 - -I^ y- h 4-- > v'-'l') 7 I H\ 

2-:5- + V-3, 7 - S^TIf" f->;- c [3. 3. \]Jr-y 

(3. 4. 5 - h >; y ^4^•>^>•^''^) 7 $ K. 

( 3 . 4 - y f- b >' 1 > v^^l-) T i F\ 

2_:^-4.7-3, 7 -i^Tlf f->7^ L3. 3. 1 ] I. 
. . ^ ••: :.)•■•■ " ^ ^ 

2_:i-:^.V-3, 7-':^T1ft-->;'D [3. 3. l]y:>->- 

2-pf4.7-3. 7->'T1ff->:?D [3. 3. l]y-t-> 
. (4 -/<>i>;l,;t-4^i/- 3-y h + '><>'i^>'l') 7$ H\ 

2_:t4^V-3, 7--:^Tift-->:7n [3. 3. 1] 7 ■^ > 
- ( 3 - o n - 4 - y h + > •^^^) - ^^'^ 



3 -:«7;i/^:>K 
3 - Jij^i'ji-t:/® 

3 -^/l/'KvK 
3 -^^u^'^BL 
3 -^^l/'t^^K 

3 -*/t/5f'>ii 

3 -^^t/jJ-'VSf 



1 J y : ' - 3 . - '" 



0 ' y ts 
3 - 77 .fi' > 

3 - :^7;U:t^'>S[ 



6 



WO96O0372 

Z-yt^y-S, 7 -i^TIf fi/^o [3. 3. 1 
7 -i^T-^\£i/9v [3. 3. 1 

7 -i^r-^flfi/^o [3. 3. 1 

- (3 7i h\ 
2-:^^^^V-3. T-v'T-tft'i/^^o [3. 3. 1 

- ( 4 - y ^ '^'^ >4?-;u)_7L5_K,_ 
2-it=^'J-Z, 1 -Vr-^\i'^t7a [3. 3. 1 

- (2 - h 'J V)litu Jif-)\^^y'J}l) T i K> 
2-5t-+V-3. [3. 3. 1 

_ (3 - h ij 7;i':i-ayf-;U'<>>?;l/) 

T-i^T-tf fi/^^D [3. 3. 1 

- ( 4 - h 'J -y ll-t u ^^JlKy Tl 

- ( 4 - > ^ 7 i y > >^ -'I') T = K\ 
2-:t^7-3. 7->^Tiff->^'o [3. 3. 1 

- ( 4 - X r H > -•< > > ;l ) t'': r\ 

2-:r-t7-3.. l-'JT^\zi/^^ [3. 3. 1 

2-:l-+V-3. 7->^T1ft*->^D [3. 3. 1 
-(3. 4 -i^^DD^>i^;l') T$ h\ 

2-;f+V-3. 7 -•:^Tif f->:?n [3. 3. 1 

- (2-f-x-;u) ;f^;l'TiF. 
2-:*-4^V-3, 7->^T-tft:->^n [3. 3. 1 

2-:r+V-3. 7-i^Ttft:>':7c [3. 3. 1 
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Ji-y- 3 -*4/;K:/» 

y 3-*-'i/'f'>S 

j-i-y- 3-*;i"i-'>gl 

J ±y- ^ -± A-^yW. 
J ±y-Z -*;L.:t;">^ 
y t->- 3 - ^>S- 

J -i-y-z-'h)\^-^^y^ 
jty-z -tJi^^ym 
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2-yt^V-3. T-v'T-tfh-i/^n [3. 3. \'\ J i-y- Z-t> Jl^iOWt 

7->»T-»ft-'>^D [3. 3. 1] Ji-y-S-tJl^^ym 

- ii-y^vy- I ^^^^^ ^ 

2-^^V-S. 7-i^T-1fJi^_a_i_3. 3. I] J i-y- 3 Jl^f^y^L 

2-:t-+V-3. 7-i^T1ft"i/^D [3. 3. 1] J i-y - Z - tf Jl^^yWt 

- (2 7 E h\ 

2-^^V-Z. 7 -i^Tif t-->5'n [3. 3. 1 ] y 3 

- (3 - y h + i/7x:fif->'U) T = K, 

2-H-^'J-2, 7-i?T-tft"'>i?a [3. 3. \ ) J i-y- 3 -fJ A^^^yWl 

- ( 4 - ^ r * : "7 X. :f f ■ A') T ^ 

2-pj-^V-3. 7 - >^T^-L-->^^c [ 3. 3. • 3 - .-^ A- v 

- -^^^ oya t'JlT i F\ 

2-:t + V-3. 7--:^T-^h-^:?-u [3. 3. 1 ] y -f > - 3 - A-ii' >^ 

2-7t^:J-Z. 7--:^Ttfh->^^n [3. 3. 1 ] y > - 3 - * A-l^" >SE 

- i/::? dt'o h';i/y f'v'i'T ^ K. 

T-yT^ti-^.^c [3. 3. 1] Ji-y-Z -;l:t;->?^ 

- ( 2 - y ^^l'7'D^::-;U) T i 

2-:^4^V-3. 7--:^T-9'h-->^7o [3. 3. 1 ] y :h > - 3 - ^ -'1-+' 
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2-:t+V-3, T-i^T-tf f^^n [3. 3. 1] ^ -f^- 3 

7-i^T1f h*i/^a [3. 3. 1] y 3 

7-v^T1ft-^^o [3. 3. 1] Ji-y- Z-iJJlt^ym 
-(2. 2. 3. S-7^h^ /=f-J\^'>i7azfa\^Jl) ri h\ 

7 -i^r^\ii/i;a [3. 3. I] J i-> - 3 - iJ JU^^yWt 

2_:i-+7-3, fi/^o [3. 3. 1] y 3 - ^^t'KvS 

T-i^Tlfei/^'n [3. 3. 1] J i-y- 3 -fJ Jl^^>m 

- (4 - t \iu^i/Kyi;jl) Ti h\ 

7 -ifr'*f\£i/!7a [3. 3. 1] y i-y - 3 - iJ Jl^^yWH 
-(3. 4 -i^h Ko + ->OS?;U) T ^ K. 

2-:t^-j-2, ? - vTif t"->:7 o [2. S. ij j-)-y-3-7jJi^y^ 

- ( 4 - t F a -1- y - 3 - y h 4^ >^ > - ^^S- ) "z' ^ !- > 

3_ (ivj, N- f'-'l'*>'l'^<=&'f ^l') -3. 1 -i^T-^t'-y^o [3. 3. 
1 ] / V : - 2 - 

3 _ •:>>- 1 -*;i/;t^->'i') - 3, 7 - -yT-^fiiy 7^ [3 . 3. 

1 ] /■^>- 2 

3_y-t^;U-3, T-i^T-tffi/^n [3. 3. 1 ] y > - 2 - ^ 

3 - t*^<D^;u- 3, 7 -yr-^ifyc^ a iz. 3. i]yt->-2-^>. 

3 _^>-:?;[,^t-->*^l'+'->'t--3. 7--:;?T-tfh-->:J'n [3. 3. ] 1 J f- 
(IR. 5S) - ( + ) -2-:t^V-3. 7 - i^T^h'y 9 [ 3 . 3. 

1 ] y :^ > - 3 - * /i--t^' >Se- •> ^ > ^ -'i^ " ^ 

(IS. 5R) - (-) -2-:^+V-3. 7 - -:^7if f:/^ o [ 3. 3. 



g 
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1 ] y :^ > - 3 - * A^;}-: >S- •> D'O^^UT i K. 

(IR. 5S) - ( + ) -2-:f4^V-3, 7 -'yr-*fii'>^a 12. 3. 
1] (3, 4 -i?/ h+'>^>^^) K. 

(IS. 5R) - (-) -2-^^V-3. 7-i^r-f\fi/i7a iZ. 3. 
1] 3-*;U4-:>ll- (3. h + iy^>i^;b) Ti K. 

(IR. 5S) - ( + ) -2-3t-+V-3. 7 -i^T^\ii/!7a iZ. 3. 

1] y-^-y- 3-*>^i-^>»- (4-y h4^i^^>-:^-'i^) 7^ H\ 

(IS. RR) - (- ) -2-:<-4-V -3. 7 - ^Ttf fi/ o [ 3 . 3, 

1] 3-*/U't:>»- (4-y h^i/^yiffl) Ti h\ 

(IR. 5S) - ( + ) -2-:t-+7-3. 7-i?T1fh"^^D [3. 3. 

(IR. 5S) - ( + ) -2-^4^V-3. 7 -VT^\f:i/^u iZ. 3. 
1] 3 VSe- (3-7;P:i-D-4-;' h4^v/^> >?>>U) T$ K 

(6) IfjE ( 1) 4-l>L (5) ©l^-rn;^M:l^iJ^©•:^T^'h-->^o [3. 3. 

(7) • fiE ( 1 ) ''.i-t-^t (5) OC^-r;--"/-frE:n^: :-T^^/L-:-- r [ ? . 2. 

1 ] y ^yg^ajl^xii'tOlgSiiT^on^il^-ll^fe^t-u^S'oneJZf^ tC-li- 
( 8 ) ijjE ( 1 ) ^i:^'^L ( 5 ) m--rnti-^zw.m.o'JT^''c:'yy^ iz. s . 

(9) |fjl2 ( 1 ) ^n^L (5) Ol^rn;i^H£^®i^T+ft-->i'o [3. 3. 

1 0 
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(10) (1) /Al^t (5) ©t^-rtl*^{Cia«(D-:^T-!fh--/^o [3. 3. 

(11) i«r£ ( 1 ) nsri^L (5) ©t^-rn^^jriaaoi^T-tf fi/^^o [3. 3. 

(12) liflB ( 1 ) /iV^U (5) ©^>•rn*^(Il^«0>'T■^f t"^^D [3. 3. 

(13) fjlE ( 1 ) /il^L (5) ©t>-rnA^(Cl2ttOi^T-tft"i/^n [3. 3. 

(14) ( 1 ) nci^t (5) ©l^■rn*^lIsao•:^T-tf f >^^o [3. 3. 

(15) fr^ (1) <fir>L (5) ©^^^n*^lIi^«o-:^T-»f tr->i7o [3. 3. 

( I 6) -=?^>f^- 'i X-^i^^'cT -r L. . L. [L. :. 



( 1 8 ) [II] 





[11] 
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(19) Hf^oxm^-^ti^t^mmtri,^ [3 31 




[3 3] 



(^5:^. BnJi'Ov^^S^S^o ) -C^^nS ( 1 R. 5S) 
-3. 7-i;T-»fh'i/^n [3. 3. 1] ^ > - 2 - ^i" >Ofiig:^&o 

( a-)^-[-2-X-] 

N 

T'^$n5 5-yDt-=i^>S«-x;^x;U{fcS£Si::ftLT, TE^ [2 8] 

iflf ^28] 
N 

{tT;b4^;l'?2-t^"" ■ " - -^-^ - 7 ^-.-r /..-.A>-,..>.. t 



- - . — r •-• r 



Tia^ [30] 



R'OOC ^ 

XT''' 



1 2 
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Jt.^MiZtlt^t)TB^ [3 2] 



Bn-N 




[32] 



(^^. BnliOi^Jim^m-ro ) -C^^^tlH^r^lH/i/a [3. 3. 1] 

_A±J^^^tL. 



(e) z(D'yT-f\fy9o [3. 3. 1] ji-y<t^^^. ^^mmm^m\>^ 



Bn-N 




[3 3] 



(2 0) ^0Xg^^t;c t^4$® ? 



0 



Bn 



[3 S] 



-3. 7 - ^^T-f b:>'^n [ 3 . 3. 1 ] 7 > - 2 - X^pa,*^:^^^^ 
( a ) ^ [ 2 7 ■ J 



HOOC 




[21' ] 



1 3 



WO96O0372 



PCT/JP96A)0742 



-C*$n5-3^>i?^Tia^ [2 8] 

(b) c©x;^T;uft;'^ei^-h '^MkSC&lw^tLT, TE^ [2 9] 
iHl [ 29] 



TEit [30] 

R*OOC ^ 

N 




[3 2] 

(e) ^OvT^t-v'^^n [3. 3. 1] Ji-yit^^^^ Ift^mmm^W^i^ 



1 , - I 



1 4 
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[3 3] 

Bn-N 

(^»t>, Bnli^>>»^l'S^^^o ) T'^^n^ (IR. 5S) - 
-3. [3. 3. 1] 

(21) i>C©Xg*#t;C t^4#at-r§TIE^ [33] 




[3 3] 

Bn-N 

(^^^ Bn{±OS;;US^S-ro ) T^^nS (IR. 5S) 
-3. 7 -i^T-tf t*S/^o [3. 3. 1 ] 7 2 -^>©Sit:S^fto 

(c)it[29] 

N 

R'OOC 

T J [3 0] 

H 



1 5 
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[3 2] 

\ 

i^^. Bnii^yi^f^^^^to ) VTr^^tl^i^r^iii/^a [3. 3. 1] 
(e> dOv^T-tf t''>^^a [3. 3. 1] J-fyit^^i. ^t^SitncK^fflt^ 



[3 3] 



i^^. Bnii^yy^i^^^'ro ) -r^^ns (ir. ss) -i-^yi^Ji 

-3. 7-i?T1ft-i^5^a [3. 3. 1 ] y :^ > - 2 -^f >^f#So 

(22) TF£5^. [27- ] 




hCLC 

X 




[2 7-] 



TE-«55t [28] 
(2 3) TEiC[2 8] 



1 6 
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N 

U fea^Bffcf -SCtJriOTE^ [29] 



XT t2 9] 



N" 

(24) TE^?; [29] 

XT C 2 £ 1 

N 

R.'OOC 

II [30] 

r 

(25) TE^ [30] 



1 7 
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R*OOC 

IT [30] 
N 
H 

-SWSRSiStrftL/c'*. ^filctt^^y^-y hVOi^fi^^-y^ FtSlt^iirSC 
tiZ^OTB^ [3 2] 




[3 2] 

Bn-N 

t"->^'n [3. 3. 1 ] y 2 -:f>^52it"r5:^i*o 

(26) Tia^ [32] 




! 



tirf- 



' [32] 



0 

(^+, B n(i'<>-:^>'l'S^S-ro ) T/T^c.^o (1 R. 5S) -7--<: 
-3. 7 -^Tif' C:/^ D [3. 3. 1 ] / ^ - 2 - ^ >^52itt : 



1 8 



wo 96/30372 



PCT/JP96A)0742 



(27) (a)S:[27] 

TJ) [27] 
N 

T^^n-SB-T/D^-a^^BI^J^Xr^l/fbSttCftLT. TE^ [2 8] 

XT [2 8) 

(b) ccDxxx/Kb-^^&^-h 'J^KkSlScfttT. [2 9] 

Yif [29] 
M 

(c) c©-3f->Sx;^-f yl'Ib-^lb^So^^^ET. SSttTK^SSJnSc&jrft LTs 

T £5Si [ 3 C j 

R'OOC. - ^ . 

■Nil: 



c 




^ ] [32] 
(^^, Bmi^^i^^S^Sfo ) T^^n^i^T-tff^i^n [3. 3. 1] 



1 9 
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(e) COi?T1fh'i/5'a [3. 3. 1] Ji-Xt'k^^. 5t^S&t4niS?^mi 




[3 3] 

Bn-N 



-3. 7->>T-tft-i/i^a [3. 3 . 1 ] ^ •^ > - 2 >*»5Xg^Mfi-r 
6Ci:^^at-rSTE^ [3 5] 



[3 5] 



(^4'. Rli-CONH- (CHR' ) . -R' C^^^ R' liTk^l^TXtiT 




, -■ ^ - ,■ - r ^ - ' ' ^ -- 



R 



■N (CH..)n 



(28) ( c ) TE5«: [29] 



2 0 
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iTT [2 9] 



N' 

L J [3 0] 

N 
H 



I£:$ii:-5C tCiOTE^ [3 2] 




[32] 



(^4'. Bnli^>i^>»l/S^S-ro ) T^^nSi^T-tf" t:>':;'o [3. 3. 1] 



0 




[3 3] 



-3. 7 -v'T-^f h-->^D [3. 3. 1 ] y :h>- 2 -:t>^?4SXm^SSf 



2 1 
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[3 5] 



(iC*. R(1-C0NH- (CHR' ) - -R* C^^*, R' (iTK^l^^XliT 

\tT)i*r:^iim^%to ) Xil -CO-R' (^ ^. R' (iT;u+;bS, r^^u 
4-;l.^4^i/$Xli-NR* R» (^+. R* SCJ^R* lilf-Xlill4-oTT;U+ 
R* tR' Jir^R^-rsS^^H^-t-^ir^'oT^ 

-N (CH,)n 

( n li 2 X{i 3 ^S^o ) -ca^n-SS^-J^fiS-T^o ) ^^iTo ) ^Sfo 3 T 

fj<^n5^T-!f t-i/:7o [3. 3. 13 y ^>lf#f*-0^S^^So 

f /I Ir. V . ^ set- : v : 



r7'J-;^Sj tii. 7x^;i.S. h-yx^^iS. ■f-f-;iST- 



2 2 
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^^mmmi tits ^im^tiw^^ttx^mw.^Ki^izmm^'?'. estrnm 

/US^^L. «»lx.tfxxx;HI, l-:faK^Jim. 2-:/a^x;l.$, 1 -:r 

2-^>xx;lS. 3-^>xx;l/S. 2 - / "f- Jl- I -ZT 

^=i>._.^^L<»4X7^x;ufe. 1 • . •^x;l,k^. 2-v t . . ^ - - - 

2 3 
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7x*f-;l.:f4^S/il, 1 -7 x-^t/X^A' + 3- 

7x^n/:^o t:;i/:i-+'>X> 4 -7x— -a':?'f^;u:*-^i^lS^07x--rt^ (Ci - 
/i-Jim. xf-;Hls :/De;UE. 7:/a tr;uS, t er t-:/f- 

7'DhVi.^:tS, T'^^i'^:*-^. >r7:r5^;u^:f 
f;i.T ^ jm. zri-)iT I y gnosis T;i/+;iT i jm-. 9:^^)\^-r \ y 
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3 - t KD + i/7x-;k 4 - t Ko^i/7x-;k 3. 4-i^bKn + 
->7x^;U. 2-y h4^^7x:^;k 3 - x^;k 4- yh»^7x 

-;k 2 h + i^^x-zk 3 -xh4^i/7x-;k 4-xh + S/7x-;k 
3. 4 -i^y h + >7x-4/, 3, 4, 5 - h »j y h + x-;K 4 - t Ko 
4^-/- 3 -y h + >7xX4/, 2-i'na7i — ;k 3-^do7x — ;k 4- 
^^oo^x— ;k 2 -7n':J-o7 X— ;k 3 - 7;l':to 7 x~;k 4-7;U:i-a 
7x— 3, 4 -i^i^ ao^x— ;k 3 - ^ d n - 4 - y h + x— ;k 3 
-7^l/:*-D- 4 - y h4^i^7xx;l, 2 - y ^^bT $ y 7 x-;!/, 3-y5'JPT 
jy:7x-;L-. 4 - y ^^I'T ^ y 7 x 2 - >'y.^/iT J y 7 ^ 3- 

>^y f'yL'T ^ y 7 x^^U. 4 - vy^^bT i y 7i— 2 - h 7 ay -r 

;U7x-;u. 3 - h >; ^/u^o y ^;i-7 x-;l^, 4 - ^ 'J 7;t-:^n y ^;i.7 

<- ; " V y n 7^ - /'I- - ... . 2 . . ■ . ■ > > 

7" a t'yb^rt^--- .:/ . 1 

.-t:-;ug) --f ^ )\^^)\^% m^\t^y'^>\^^^ \ - i v^=j^y'Ji\^^. -3. 

>Xt FUJI'S, f::?. ( 4 - y h + ^7 X — ;U) y r>l/S. hUxAE) ; 7 

2 5 
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n^S. 2-3-K7-lr^;l/S. 2. 2-i^9o°r-b^Jim. 2. 2, 2-hy 
^^DDT-tr^/l/S. 2. 2. 2-h'J7/U:tnT-tr^;Hg. 7 x-;UT-t^;lS. 

2 -3- Kxh + i^:^^^'-''^^^ 2. 2. 2-h'J^ouxh + 
>/j!7;U^Kx;uS. 2. 2. 2 - h U 5^ a o - t e r t f- + 
'OXb KU 4^ '>*^l"t:x;uS, fx- ( 4 - / h4-->7 xx;l,) y h4^i^ 
*;l,:f:x;uS. 7x:f-i/;b:t-+i/:<7^l'+'->^S. 2 - h 'J > f-^Pi^ 'J ^t'X K + i^ 
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t e r t -':f'f-fli^ ^^JVi/') ; T;l/4^;i/f-^*;l/4C-;bS (m^U 
yf-;i'f-:t-3!7;i"J-'-^S> xf•;^f•5^*;^;^:-;^$^ :/f-;i/f-^*A'.+:-;i/S> 

T-trf'^l'S, 2 - ^^DOT-tf-;HI^ 2. 2, 2 - h U 7;t/^oT-trf-;l/ 

it ~(j o 0 , 6'i >^ > h 4- >■ k^- ^ ]■ ^ i' ]^^ vi - V rj s - • -1 v • , 
i^F:. n - 7' h 4^ ^ 7 7' h t- . r e c - 7" h 4^ i^!*^ t p r t - - b 



2 7 
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TRf^l^B^Ts mf^X'l^m^StWLtzo SC&>e[*«ifi'^«ISLMfb^ei(354ing) 

c) 2-:t-4^V-3, 7 -i^r-*f\fi/9o [3. 3. 1] y -fv- 3 -*;i/.tc> 

7- (t e r t -fh^i/fJil^^^Ji') - Z, 7 - >>yif t'^^^ 

o [3. 3. n Ji-y-3"fJJl^^>nSi (A-th'ip^i/^yi^Jl) Tl Y 

(o..A^c\ V h 5- f, _. ) _i,r^^^7N-Tf;-^-^- ■■•■y^. •■ • r .Vv ( ; K•■■•••''■)^f^■^7'■ 



a) 7 - (ter t - 7' h + •>* ^ ) -3 - (N. N - y ^ ;l .-t ;L-^<-c 
-fyl) - 3,. 7 -i^T-»f"t"i/:?n [3. 3. l]yr>-2-:^> 
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UMlfiOl - f ) ■C#^>n/i7- (t e r t -3.7- 
•;T-»f t'->i^o [3. 3.11 Ji-y- 2-ty (600ing)©N. N-i^yf-ib--^ 
;UAT ^ KS« (12inl) *?&T. * 'J I? A- t e r t h + K (841ing) 
*linx.^£liT2 O^lfflffi^L/wo ScE:}de*7K?&L. N. N-:^;<f^;l/*;U^<^ 
>f;l/^o5>f K (0. 690ml) «-lin;l. -to** 2 O^lfflftffU^Co Slc;««-7jc<i^ 

7Ai^ovhr7 7-f - : o D *;u A - ^ ^ y - ;KOS^SaE) 

b) 3- (N. N->'yf-^U*^l'^<*^^t') -3. 7->>T1ft*>/^D [3. 3. 
1 ] y > - 2 - :i- > 7 vvuftig 

7- (t e r t -:/h + >3!7-»U5f'->'l/) -3 - (N. N- f'A'*;^/^'t-l' 
;^)-3, 7--:^Tift"i/^'o [3. 3. 1 3 >':^>- 2-:*-> (540mg)iO. 

HififillB-b) ti^«cD:)5rj£-es®fl:'&«a (66.0ing) €-?#/wo 
mmmG s 

llt^M 6 4 t 3 - ( h*'^ U y - 1 - * - 3 . 7 - 
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h) B-r-^^Jl-Z. 7->'T-»fb-i/^a [3. 3. 1 2 -:t>^ 

3-T-tf^;l- 7- (t e r t -ZT h^i/t Jl^^^Jl) - 3. 7-i?T1f t"-> 
[3. 3. 1} Ji-y-2-iry (l.00i)(Di^i7au/ iry (SmDi^iSHZ^ 

^«S*5fiee:^h'J'i'^T'f£*ISl»®L/Co Snl^ftSEX^^t/ (lOml) 

0. 2N^fl: 7k3^-i^S?J^^^t^ (12ml) ^-jSTLjJ^fflffi^U^^SJStfco ]S 

IIM«>J 6 7 

3 - bV<D>f 3. 7 -i^Tif t"->i^D [3. 3. 1] y■^>-2-:t>lg 

a) 7 - (t e r t -Zf h^i^^ - 3 - tr/<n>r 3 . 7 -i^T-^T 

ti/i'n [3. 3. 1] >'•^>-2-^> 
USSM 1 - f ) "^tlfr 7 - (t er t--/h + - 3 . 7 - 
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3, T-S^Tif f'>J^n [3. 3. 1] Ji-y-2-*y 

1 - f) Tl#<?.n/c7- (t e r t -ZT h^U* Jl^^:^Jl) -3, T-i^Tlfb- 
\.Z. 3. 1] y:^>-2-:i-> (500mg) J: O^Sft^'Kl (399ing)^»A:„ 
J,) 3 -^yi^)\,ir^i/iJ )\^^^^)\^ - 3. 7 -v?T1f b:->^o [3. 3. 1] / 

3 - a: ;|/- 7 - ( t e r t - h + ;l/;J?— - 3, 

7_^y4ff->^o [3. 3. 1] >'-^>-2-:t> (389ing)Ov^^ODy^> 
(3inl)S?aECs 3ic?&T, h U 7;l':tagl5B! (3nil)*Jn^3 0^lffll«^L/co Sl& 

«^aisu ia5Bisw**iiD;iet»* 'J't^i-Tiastttu i^^^oo^^^-cjiii 

(MizM^l-. y^flWl (SOmp.) ©-r V:/o/nV --'l' (20in!) ^W.^WJMt^. 



v'T-tft'^^^a [3. 3. 1 ] y-^>- 2 (6.40g)© 1 . 4-i^:t^■t^> 
(SOml) f^ieHZANmit^m- I. 'a-'J:^^^^ (50id1) tftl^. gS(rT 1 
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b) (IR. 5S)-3. T-v'T-tft-i/i^n [3. 3. I } J i- > - 2 --t > 
L-SSSe^SCf (1 S. 5R)-3. 7-i^T-^t-->^o [3. 3. n J i- 

3^ 7--:;T"»ft"->^a [3. 3. 1 ] ^ :^ > - 2 > (2. 98g)OX:^ y - 
(30nil) C8 0•C7K^S±"CL-S5» (1. 60g)©x^ y (35ml) 



-;i.&c;*CDS^ei<J:OSifeB^B-r€»c ( 1 R. 5S)-3. 7-':^T1f 

b:'>^o [3. 3. 1] J -ty- 2 't>L-m^Wt^ (1. 20g)*?#fCo 

X.BJiJXrS^y -;U-i^DD:J;;l.A-Cf*ai. »ISt, Sia^X:^^ --'U (20njl) C 
§j»L8 0'C*?S±-CD-S5a (1.06g)Ox5'y --'1/ (30id1) -7X (eoiDiS-^ 

ii.^lict^S-kfcfBt-^CbJrJ:'} CI S. 5R) -3. 7--:;T^'t-^;?o [3 



ivi-- ^ ^- ' • - • . 

AT'^j^mg^SLT. (IR. 5S) -7- (t er t-:/h4^i/^;U-f^->'U) 
-3, 7 -i?T-tf t"'>^D [3. 3. J-i-y-2-^y (892iDg)€-f#^-o 1^ 
^{C (1 S.. 5R) -3. 7--:^T1fb-->5'o [3. 3. \^ J±y-2-^y 
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D-S5S^ (751mg)J:0 (IS, 5R) - 7- (t e r t -T' ^ + i/*;^^■^?- 
;^)_3, 7->?T1ffi/^D [3. 3. 1 ] 2-:t> (583nig)^?f/ie 
d) (IR. 5S) -7- (t er t-:/h4^i^*^U'H-;i') -2-:i-4^V-3. 
7-S?Tift*i/^a [3. 3. I] J i-y- 3 Jl^^^mi/ ^ i^O'f-fi^T i 
KSCF (IS. 5R) - 7 - (t e r t h + i/^;t/;K-;l) -2-:t+V- 
3^ 7-.:;T1ff'>^^o [3. 3. 1] y-fV-S-^/P'tCvKi/^o'Of-yU 

T ^ K 

— HMfw 1 3 - a ) tmrnoyj^-c A-=^i7-^^i^fmm<Dn.t> oizi/^u^ 

>$ryfj)i^.yWl^m^\ ( 1 R. 5 S) - 7- (t e r t -:rh + i/:<7;l/;h:- 
;l/)-3, 7 ->>T1ft'->5^D [3. 3. 1 ] 7 2 (240iiig) J: 0 

(IR. 5S) - 7- (t er X-:Xh^':/*fl^>^Jl) 7 
-i^Tlfh'i/^^o [3. 3. 1 ] y 3 -*;U+'>Ki^^'a^>^;UT i K 

(350iDg)^ll/co t/c. (IS. 5 R) - 7 - ( t e r t -Zf h^i^iJ Ji^^^ 
)l) -Z. 7-i^T-»fb"i^i7D [3. 3. 1 ] ^ "fV- 2 > (200mg)«k 0 

(IS, 5R) -7- (t er t-7'h^->*A>:i-C^;i-) 7 



^ 1 p t; c ^ _ " - > r p T t - 7' h -"^ •'T' ■ - i: - 'I -r . ■ 1 

^4..^_3. 7-i;T-tft-i/i^o [3. 3. \'\ j-i-y-z-ti)^^^ymi/9u 

Ky^A^T i Vy-^Jim^ (174rag)€-^/Co (IS. 5 R) - 7 - ( t e 

r t-yh4^->*;U^::::;U) -2-:t-4^V-3. 7 - i^T-tf fi^ ^ d [ 3 . 3. 
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1 ] Ji-y-B-tJl^^yWliy^oKyi-Jiri K (250ing ) ^0 ilS. 5R) 
_ (_) _ 2-:j-+V- 3. 7-i?T-tft'i/^D [3. 3. ll 
jl7fsym'>9°Of'f^'^ ^ K7"7;l/iEig (I30nig)^#/Co 
IIM«II7 1~7 6 
Hm^'je 9,7 0 tl^«®:^ftT\ }XO{t^m^^^LfZo 
(IR. 5S) - ( + ) -2-:i- + y-3. 7 - •:?T1f fi^^ o [ 3. 3. 1] 
ji-y-Z-ini^^>m- (3. 4 -i^^ h + t = F7v;uK^ 

(llifi«»J7 1) 

(IS. 5R) - (-) -2-:i-+V-3. 7 - i?T-9* fi/ o [ 3 . 3. 1] 
ji-y-Z-fjfV^^yWt' (3. 4 -i?;' h + i/^>i^^U) T i K7v;USelg 
(IIJI0»J7 2) 

(IR. 5S) - ( + ) -2-:r+V-3. 7 - ^T1f fi/ ^ n [ 3 . 3. 1] 
7 3) 

(IS. 5R) - (-) 1 -'J-T^M'yOn [3. 3. 1] 

./ f > - 3 - 1- >'f - ( ^' ■- ^' - • • " ' ^ *^ - ^ ' 

7 ' ' 

y-r> - 3 -*A4->>gj- (3-7aD-4-> h 4- > /' ^ K7v/t. 

y -r ~ ' - - A ^ 3 - - . : ■ - - - • ' ^ 

(IR. 5S) -2-:*-+V-3. 7 - v'TIf h'S/^ o L 3, 3. l]yt> 
-3-;57;l;^>i^ (4-/>t^'^>i^^l') "^^ ^"^^^^ 
a> 5 -7'a^^ri5">^i5';l' 
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(1) 5 -ya*-3f->S*^t>OSit 



HOOC 



Br 



BtOOC 




Br 




^Wt (J*ll8g)cDx^>'-;K375inl) SttC 5 -:/D^-3f->iKl00g. 
495ininol) ^Jox. 2 4 ^fflaagL/s^, Sl£:^^jiEg»L/-o Slallw* ■ 
(150iDl) SC^^+1*->(400iDl) *tinx./c^. fiftSTKfg-^ h 'J':7A(36g) ^Jfl^T 

/Co W«®^'&t)-ti:-Ciaft^i^*(100ml) T'ft^U/co li*Bgfif- h 'J A 
(30g) SCf?§t4eit(10g) ^lni^T50*C{CT1055-fHllin*L/:o ^^&«&^-t5>r h^- 
ffll^TflliU ^+-»f>(250ml) T'tJfe^t/io itffia:r5fe«^'^*>-ti:TaES»'r 
t{rJ:0 5 -ra^-nf->e?x^;K97.8g. iR^863J)^SftfeieiSi: 

/Co 

'H-NMR (CDCl,) 1.42(3H.t.J=7Hz). 4. 43(2H. q. J=7H2). 8. 43C1H. t. J=2Hz). 



^m^WLfZo P9fi^-40*CST?&iPL/:m> x 5^ y - ;Ko. 90g) ^jSTL/co 1^ 
^7':J'>(I3.0ral)SC/7K(7.6iDl) €fin;^/co 7}<?^1^T. ^StTK^:^ h 'J 't; i-^ 




HOOC 



EtOOC 



Br 
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«a»^ig*(5ml) T'ft^tfc'^. ftl7KiSeJ:*-h U'!7AT?£«U Stef 
i>ZtlZ^O. 5-:ra^-3^>gfxf-;K3.30g. IR$889(!) ^^Hfe^elit 

ii) mm^m'6:^& 

-3^>K(100g)© 1 . 2 -i^^^oD^VHf Mj^^Bi^T. 70 
'C (^^) iZX. mWT. ^^I(41.9g) RCfiaft :^:t-r.;U(71.1g) ^mikmTb 
tzo mTPhT'^. 150 *C ^fflffiffU/cm. :^5il(41.9g) 

btio 180 'C IZXlZmmmWLfz'^. %mil2.5g) ^^•^(litfinL/co 

(100ml) , ^:/i^>(75ml)RC;xj7y-;K5nil) ^mikta^tz'ik. ^S{lT12ia 
S#L/co flfffiia^-itllL. ftBEx^;K300inl) Tgfe^U ffilELfco t»nf: 

(95. 5g) Jv.C'^' /i" ■ ".' ■ " '.^Oi^,/ .. = ,^>m^'~^ i^- _ ■ v. 



■y 1 



c>or 



(1) ^TXk^CJi-S-h U^Wb 

i/yyitm (I) (981 45.68g. 500inmcl)t±i£XSa) Tff •iflf; 5 - 
:t;i3^>gjxf-;Kl00g. 435nimol) CD > ^;U*;UXkT ^ K(500ml) .^.^fS^ 
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(soonii) . 5%stmtf *) ^ Anc^^mmmD €')e»ctn;i/co 3.25N^>:M^g^S!-^ h 

•J'I;/.*»ffi(360inl) ^l*Jfi€-30*C^40"C{rfiSoi'5C25^IBI;&>»tT»TL. 1^ 
UiZXl^mmWbtCo ^0'4k. 28XT>*-T7K(45ml)$l^fi^20'C-30*C{r 

/io ff«J5*^*5-i*-r io!i:^t&*(2ooini) > fafn6ia*(450ini) vm^m^btzo 
w«®icst4^(6g)^iiDiimiBcr3o^(a«j$t, ^s^Ki^tt*'*. as^-iSE 

Sttr t fco ]S2 ^ y ^ y - /l^ (200ml )-^^C500ml) ^iPb ffc-T 5 C t (C J: 0 , 
>ffix^;K58. 83g. iR^77X)*^llfi.^Bl. i: LT?§/Co 

'H-NMR (CDCU) 1. 44(3H. t. J=7Hz). 4. 46(2H. q. J=7Hz). 8.57(1H. t. J=2Hz). 
9.04(lH.t.J=2Hz). 9. 40(1H. t. J=2Hz) 

FAB HSCin/z) 177(MH* ). 149. 136 

Hi* 85-87r 
(2) ^y'r Jimmiz J: 5 - h /bfk 

B u 1 I . r h e m. S o c . J p n . . CI. 1 S P. 5 ( I 9 ) (r.-^^-"-- 

r r - - fr: h »j ;i r'rr - -- ^ [^JgGO'^r - - • oom?^ 

(150inl) ^jD;iT30^®^^^^L/::'^. ^^LtZo tK® ^1^5^ x^;K 100ml) 

}ftajb/co ^«^Ji^^t>-ti:. mm^^M^om\)tM50fRm-<hti^m.^m. sn 

(lOOinl) X-^mti!,bf^o W^C't--£t^iiT£Slfl61t*(50iDl)i7K(50niOr>'^>>i'O 
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mU ita^. ME«»L/Co SS^^^>'--'Kl50iDl) -*(150ml) J:*>^b«b 
rb-r-sc: t{wJ:0, 5 -'>Ty — =Jf->Sx^;K59. ig. U^TW^&^m&t 

(3) /N*7-:^':7A«fflf(cJ;5-h 'J/Ufl: 
Bull. Chem. Soc. Jpn. . 48. 3298 (1975) IzBfSL 

(D:;3mtmmizbx:^h *} Ji^it^n^fzo ±sxga) rH'^n/cB -yo*- 

Xk* U 'i7A(453nig) SCf* 'J f h + -> K(78aig)©l. 3->> ^ 5^-'l-2- $ 

^VU y >®j5S^T;b3'>#B^T(rTl^fil20 'CCT 4 i^K8l#L/co S 

: ^4^-9->= 1 : 3) (CJlOtSSU, 5 - i/T y >exf-^K438mg, HX 

H 

t- \ c u-7'('±!?TSb) TJ- cei^r - y",' - • r- : r - - ^r*^ 

( . -1.. = 3;i, TK^arSm^ U...,/ . . 50*CT'b«fiajUff .. •■ - - i 

...... .. i-- ' — ' "'^ 

m^m^Lfz. mm^mKmmL. mm.^hJiJ^yiM x2) x-^3r^;.t 

izX 0 5 -T i y y ^;t/t*^U >^>- 3 -'I'*' 7-.'l- • z:t^g^iM^^^5t 

»H-NMR (DMSO-d.) 1. 24(3H. t. J=7. 5Hz). 1.73(1H.id). l. 98(lH.m). 2. 20(2H.ni). 
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2. 5-3. 4(6H. m). 4. 11 (2H. q. J=7. 5H2) 

FAB MSdn/z) 187. 136 

m.^ 240-24rC (dec. ) 
d) 7 -^yi^Jl'-Z, 7 -'Jr-*f\fi/9a [3. 



3. 1 ] Ji'>-2-t> 



EtOOC 



•2HC1 

H 




Bn-N 




h y 't' Ay hV-^ :^>' -''K66.0g. 342nimol)^lni;ts 2I^BiaSgL/co 
©SlEffid. i^BK6.57inl. lUmmol) ^mTbtz'^. KK* 'J »!7 A(15. 8g. 114 
mmol) . ^y'J)li7a^) K(17.1inl. 149nimol) ^ta^. SK4 l^fflSaEL/io ^ 
©KCtiSfw, ftK(13.1iDl. 228ii8nol) ^ftlx./cS&, «Eg»tfco S^S^-lOX ^ 



Tb^'^^E^I?*^^ -^/-^ilD;?.. pH9~l Otl.f''-^. '^^x^^KieOml. BOml^ I 



1 - :. ^.f.SF)(5 -->■;,■-.. " I - ' 

^■■-'f^!R CCDClj) l.7:(l" ■ : ^ I-98riH. d. ^" :. '^riH.br s). 

2.20(1H. d. J=12Hz), 2. 24(1H. dd. J=2. 5 and llHz), 2. tioun. r r . 
2.79(lH.d. J=lIHz). 3.I9ClH.d.J-:^"-). ?. r(lH. d. J=12Hz). 
3.36(lH.d..J=13.5Hz). 3. 48(1H. dd. J=6. 5 and 12Hz). 3. 60(IH. d. J=13. 5Hz). 
G.OGCUi. Ir s). 7. 1-7.3(£K. i:C 

FAB MSCm/z) 231 
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m.^. 132-134'C 

e) (IR. 5S} -7 -^yi^Jl-S. 7 - i?T1f t"v/i^ o [ 3 . 3. 11 J 

i-y-2 -:i-y 



±SISd) -e^t>n/;7-'<>i^^l'- 3. 7 - >?T-»f h"i/^D [3. 3. 

1] 2 -^>(200g)©y ^y--'Ki.o 17^?EC. (-) -i? 

a:>-/^;1,-L-S5B» (L-DBTA) -7Kft«i(326.8g)©y :^>'-^K2.0 
mUlb. x^y-;K600iDl) T*^t/:o ^n/c^B^B«-x^ y -;K4. 0 1) ^ 

IKL, i^y-/K400nil) T'ft^'*, S C C .k 0 ( 1 R, 5 S) -7- 

^>>?;l-3. 7 -i^T+ft"->:?'n [3. 3. l]/f->-2-7f>-L-DB 

■H-NMR CDMSO-d,) 1.59(lH.d. J=13H7>. 1. P2(1H. d. J=13Hz). 2. OSOH, hr r). 



2 -::*->- L -DE TAri(75.Cs, ]27m'FP!)'t:. h r.-- (?7f-!) <t7K(22S'"': 
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mtZZtiZ^lr) iiR, 5S) -T-'Oi^^lz-a. 7-i^T1ft-i>^D [3. 

•H-NMR (CDCh) 1.71(lH.d.J=12.5Hz). 1.98(lH.d. J=12.5Hz). 2.10(lH.br s). 
2.20ClH.d.J=12Hz). 2.24(lH.dd. J=2.5 and llHz). 2.53(lH.br s). 
2.79aH.d. J=llHz). 3.19(lH.d.J=12Hz). 3.23(1H. d. J=12Hz). 
3.36(lH.d. J=13.5Hz). 3. 48(1H. dd. J=6. 5 and 12Hz). 3.60(lH.d. J=13.5Hz). 
-6^00(lH.br s). 7.1-7.3(5H.m) 



FAB MSCm/z) 231 
a* 108-1 lor 

[a] D = -42.7 " (c=1.02. DMF) 

f) (IR. 5 S) -7-^>i?-'l'-2-:i-+V-3. 7 - S^TIf t"> o [ 3 

3. Ji-y- z-t!)i^^yfk (4 - y h + >^>>^;u) riY 





Bn-N 



ml. 6. Otjnmiol) ■eri^SoLT'Co c- ^3 i^^v - - ^jt^ ixtc-ru <_ -.. . •. ... 

L/wo ^7jis£ifec~ 7 ^ C/'ic u-ix>i ^1. -I ' fc/ 'L/ju^uiuu..i- V 
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tSLTClR. 5 S) -7 -<y':^J\^-2-t^y- 3. T-v^T^ffi/^o 
[3. 3. 1] y:^>-3-*/^+'>» (4 h + >"^>>';U) K(51.4g. 

•H-NMR (CDCh) 1.72(lH.d. J=13Hz). 1. 97(1H. d. J=13Hz). 2.20-2.30(3H.m). 
2.65(lH.br s). 2.86(lH.d. J=10Hz). 3. 12(1H. d. J=llHz). 3.41(lH.d, J=13.5Hz). 
3.50(lH.d. J=13.5Hz). 3.70-3.90(5H.in). 4.46(lH.dd. J=5.5 and 14.5Hz). 
4. 52(1H. dd. J=5. 5 and 14. 5Hz). 6. 85-6. 90(2H. m). 7. 10-7. 35(7H. m). 
9.83(lH.br s) 

FAB MSCm/z) 394. 272. 229. 121 

[a] D = +17.5 " (c=1.08. DMF) 

g) (IR. 5S) -2-:i-4^V-3, 7 - •:^T1f t'-> d [ 3 . 3. llJi- 
>- 3-:* (4 h + i/^>i^;U) T » K 

0 0 0 0 



2.e](lH,br s). 2.g9(ll!.rd. J-2 rrrt IJHz). 2.?^^^^*^ '^^^ -^-^ ^2^:\ 

O. '^wliii. L. J J^..-.. . 0. ^-tVi'.. U. o I.. . V V . . . . ■ ...... 

3. 85(1K, s). 4. 39(1H, dd. J=5. 5 and 14. 5Hz), 4. 48(1H, dd. J=5. 5 and 14. 5Hz). 
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6.86(lH.d. J=8.5Hz). 7.27aH.d. J=8.5Hz). 9.80(lH.br s) 
FAB ySCm/z) 304. 261. 195. 121 
[a] D = +42.0 ' (c=0.545. DMF) 
iH.^. 93-95-C 

h) (IR. 5S) -2-:|-^V-3. 7 - i?Tif fi^ ^ n [ 3 . 3. 1 ] y 

>-3-ti)V^^y^ (4 h + i/^>i^/w) Ti V ' y-^jimm 

GO 0 0 

HN\^ ^OCH, HNs^^ ^OCH, 

±EXgg) T^^n/c (1 R. 5S) -2-:t+7-3. 7-^T1ft-i/i7 
a [3. 3. 1] 3-^;l/.tt>K (4 -y h^i'^^i^-'l') T > K©x 

i^y->'t/S«[©'5^620.1g€'63-65'CCtoJ!^L, -ewJC^viUSCH.OBg. 121 
nmol) ©x:5'y -4/(550. 8inl) mfSL^l.S ^mir^t-fXmTLtZo mWT. ^fiC 

K L/c^. tJfffi t/;fei^.C'i2?:: L> ?tir:-r-5 t ir ^ ('l f e > - 2 - t 
7 - i^T-tffi^^ D [ 3 . 3. \ '\ y t y - 3 - ti Jl:f: ( A - / 

'H-i',." ( . '?0-d,) 1.77(IH. d. [ 1. 97C1H. d. .!=!?. - 

2. 2C(PM- r '-.r OK.br r): ' ' ' / ? 

3. 64-6. 68C?H.n). 3.73C3K. s). 4 J-^69H2). 6.57(21 •" 

FAP MPCr/:^ ?04(MH* ). 121 
la] L = +S3. 1 ° (c=0.61. DMF) 

mmm i ^ 7 e ©ft-^teo^i^icsc^sfk^fi^i^t^^^ i ~ 2 e n^Ff o 

7 3 



W 9630372 



PCr/JP96/00742 



O 
Q 

2 



xS 
9 E 

CD 09 
CM ^ 

11 

XXS 
CO n ^ 

4 «2 

w» - CO 

§ «x 



a> - 

SI 

£ CO 



CM 



CO 



C\J X • 



CO Si. 
CO lo 



"'OS 

_rC3 CO 

2CMX 



CO 

2 



CO 



CO o 
r— 

CM — 



p 



P 



o 



5 

I 







X 





























7A 



wo 96/30372 



PCr/JP96/00742 



9 

d 

•M 

o 
z 



XE 

cviS 

-an 
T>"» - 

o n 



CM h» E 
•^•^^ 

♦1 -CM 

xx» 

CO CM P5 

CO a> 

W CO 



N in 
Xco 

■ « 

x"x 

^co 

oi CO 

in ^ 

CO "fl? 
i Oft ^ 

esi ea 4 

x"x"5i 

SC.E 

U} CO 
CO CD X 



A CO 



eo E 

CM CD^r 
CM CO J 




CO CD « 
d> ob CD ^ 

0 CO CO 00 

01 CO CD K 



CO 

2 



en en 
CO oo 

CM ^ 



P 




WO96A)0372 



PCT/JP96/00742 



O 

m 

D 
(C 

z 



nX oi 
X wg' 

«?Q CD 
-> CO fc 

xfl^c- 
^ « S 

^'X 6 
x^< 

^ OI c 
fl o?X* 

x"x"«? 

•vrio CD 



.'EE 

-cx3: 



ID 



NX 

X2!,;r 

°? 2J CD 
CM CO (o 
'T CO 

4rlE 
X^C 

2x^ 



« o^X 

CO 

lO CD 

--^ csi ci 



b CO 
^ CO 

^co* 

»2 ° 

CO o 
^ en 

w ^ O 

• CO 

cJ - I 

• cn o 

. cn 
en . E 

'a ^ 
-tf ^ o 

cJ cn 1^ 



to 

2 



CO cn 

CM — 



♦ m 

52 



, oo cn 

CM — 



cn CM 
CO ^ r-* 

II c» 



est est 
CD I CVI 
«- II 03 



2: 



76 



wo 96/30372 



PCT/JF9&D0742 



8 

d 

M 

o 

QC 
Z 


A » ■ 

lO «) ± 

pj e») g 

Ol (DO 

-a4S-5 

esi CO 

9 cn CD cn 

O CO CD CO 

oicocDN 


-S-E 

is 

Eli 

uj jh 
r- CO £!. 

e"eK 

Pi 

S\i s <» 

r ^x 

CM CO CNi 

O) CD GO 
O CO CD 
csi C> CD 


• 

« CM 

IP 

«2 CO ^ 

-> BCD 
TiX tt> 

rTRx 

O «CM 

csi 'of <^ 

• CO 
CD ' • 

T3 CM 

x'ljx 

CD X CM 
^ ^ CO 


to 


O) o 

ao ^ 

cc — 


a» o 


^§ 

w . 

CD cn 

<Ni m 




p 

oo 

? 


P 

OO 

( 


p 

> 

t 




o 


o 
O 





t 







- • 




, sip 






o 











77 



PCT/JP9d/00742 



9 

d 

M 

o 
z 



«4 

T- ^ T 

X ca X 
Ft ^ ^ 

CO 9^ 
^ « co_ 

x"«z 

-r<D 
o X ^ 



CO X 
p CD 

pi CO 



oi"l 

CO ^ 

CO;—- ^ 
•Oris 



X ""x 

o X <^ 



CO 

o 



<o CO 

CO — » 



X 

CO 



"3 P 
W —J' c 

CD® fs: 

CD ^ 

•^.coS- 
CO 

«- ^ CO 
^ CO CO 

X'^wx" 

CO — : to 
o X in 

CNJ C-TT 



w 
CO 



P 

7 



00 

T 



p 

CO 






L J ^ 

2: 
X 


L J 


2: 

X 




1 







78 



wo 96/30372 



PCT/JP96/00742 



9 

d 
o 

cr 

z 



N 

p fs. 
-T- ■ ^ 

CO S 

il": 

its 



X c>» 3: 

^ « o> 

X «x 

— 
o X 

csi 



CO ^ p 

11": 



X« 



ICM X 
CO CO CM 

ei «? S* 

X «x 

CO -o 
a> X ^ 



P CO 

w pi 
CO -9 e 

£ ".IS.- 

?|": 
S|I 

cNix"::: 
5 

4 CO to 

X «X 

o X in 

csi 



CO 

2 



csi — 



^ CD 

CM — 



•—mm 

cr» ITS CO 



P 
<=> 
ao 

T 



rr' 



2: 

X 



L J 



m 



79 



wo 9630372 



PCT/JP96/00742 



O 

o 
z 




N 

CO 

2 



It 00 
X a 

<0 CM 



CM 



x«: 

^x 

rial 

ro <0 

|l 

XCM 



en o o 

O CO CS4 

CO CVI — 



p 

CO 



CM « CNJ 

x'S^: 

cvi 

• CM ^ 

t ^ X 

X w • 
o ' ■ 



CM 



«^.X 
cn CO 

X" w 4 x' 

OX XCM 



en 

ID 



(D ^ 
CM «1 

7S8: 
"*-«?" 

CO CO 

x" « 

oX 



x" 

5' 
o 
i< 

X 
to 



o 

tox"„ 

<0 CM 

® o 

x^- 

OCM 

CO n 

11 



cn o 

O CO 

CO CM 



P 

ay 

CD 

T 

CO 



p 

CO 
CO 



2 



O 
1 



X 



L) 



Lj 



80 



wo 96/30372 



PCT/JP96/00742 



O 

o 



I- CO 



:c4 , 



CM 



CO 



CO 



£ 3: 'S' 

SI lost 
T.cof^ 

■ 

^ ^ GO 

X 'STco 



CO CO 

•?« 

cgX"? 

» «?<o 
^co CO 

■o.cixo 
^co - 

? 

in 



Wco 
cvj 

N E CD 

• CM - 

*T e CM 
WW'S- 

X 01 ui 
C-A ? 
o X X 

• ^ CM 

eg 



CO 

"2 



cn o 



1 



^ in 

k = 

w • 

en cj 

CD CM 

cn oj 



g 



O 



C 



P 

T 



' C 





0 : . 


X 








c 

1 



81 



PCT/JP96A>0742 




82 



wo 96/30372 



PCT/JP96/00742 



a 

o 

m 

O 
2 



il.*? 

<D CD-o 

SS| 

^ 'O' f 

ft? 

o 

« • CO 



ID - 

«H - E 

^XX 
■ Oil) 

X!SXO 
CM CO c^co 

X «xx 
r«Xeoro 



w B 

>^ CO 




vrt ^ ^» 

^ m H- sf 
» CO • ol 
• en w 
- cn . CO 

.sj -AS 



• w w Z 
CO CM CO ^ 
OS w 

^ oj en ^ 

» • • • 

^ ^ ^ ^ 



CO 

2 



is 



CO — 



cvi o> 



eo in cn in 

CO ^ LO C3 

oj- — 



P 

oo 

GO 

T 



p 

CO 



..C 



2 



X 



83 



WOW30372 



PCT/JP9d«)0742 



O 

m 

a 

%^ 

oc 
z 

X 



1 en w 
. in 

< ^ CO 



CO w 



AS 



3f 



O S ^ 
Csi w Z 



o CO eo 



. C0 • 

^ O 

3f CO 
^ w lO 

40 m ^ 



^ CO I 



E 

K i 
cvj^r 

I'm 



X- 

CVJ 

M ^ O 

I «x 

<o 

o X tn 



cvi 

CO CO 



CO 
jf U5 

SiS 



B 

CO 



♦ m en m 
jg o> m o 

oo in f-^ ^ 

OO ^ CO ^ 

csi ca — ^ 



CO 



p 

OO 



n 











1 1 









8A 



wo 96/30372 



PCT/JP96/00742 



O 

M 

o 

a: 



« CO 



I 

CO 



•O *1 a' 

o X to 

oi 



1^ 

CM »*- 



P 

cn 

T 

cc 



S 5 ^ 



CM 

w cooo 

x'«x" 

o X in 



oTwlx 

xx4 

<rSx 
oicoSl 

CD ci^ 

-.-CM 10 
—.CO ^ 



X N 
o XZ ^ 



p 

o 

T 



p 

oa 

7 

CO 



O 
I 




85 



wo 96/30372 



PCT/JP96/00742 



s 

d 
o 

ac 

z 



CD 
<D 

X (D 
N(f, CO a 

N 

N w X 0 
X JO CM "> 

SXo-q 



X-;fX<q 
Sx Stl? 



. 

XPX 

^CO CM « 
N o) (o CO 

^ ^ p> 

^' E 



a> 



Z^i5x« 



^7 • CD 
^ IS CD K 



^5x 

-r 

■ q iq ^ 

X S ^ X 

'^xn*? 

B o ^ X 

X « X <o 

r^. 

X CO in 



CO 



oo o 

to 

or; . 



P 

CO 



p 

o 

CD 

T 

cc 



p 

T 



! r 



— - n 









L J 


L.J 


m 


WW 1 


CO 


CO 
CO 


CO 



86 



wo 96/^372 



PCT/JP96/00742 



O 

o 

GC 
2 



CM 

O O) 
««? 

CSJ «^ 

if-. 

D lOC- 

2eK 
c2«g 

ox'z' 



^ - N 

wig's 

CD ^ CD 
CD a> gg 

EE? 

XXcD 



OJ CJ ^ 

CM CO "5-2^ 

ocoxx 

CM COOO 



X lo 

C^CD 

« ci 

54 

XXJ-S" 
— 3:x 

0» CM r«; 

X.EX 

CM 

CM CO ® 

d> ci "n" 

~wx 
CM in o 

Si?- 

^ CM ^ 
T3 ^ CO 

X ^ 

§«:i 



CO 



in 



p 

cn 



P 

CM 

in 







L J 










O 

















87 



wo 96/30372 



PCr/JP96/D0742 



d 

D 



CO 

2 



O CD 
CO • 



CO 

w CD 

tn • 

(D ^ 

is"? 



. cn I 
"O I -co 

w cn . 
cn . o 
cn ^ B 



N w CM 



i2 



3 e 

ID w . 
J3 OO o 



SI 



^ I CO 
-O X CD 

3fco 2 

csiS 

— s 

af CO — . 

• • 

w ^ m I 
evi 5 -f) 1^ 



■ 6 



s; 



cpop 



CO I 



CVi U) 

oa CD 

C4 CD 

m m 



is 

e4 W 



in CD 



X GO 

^ CO 

<NA DO ir» 



as 



LO 



cn 



P 









1 L,J 


















CD 






m 











88 



WO96O0372 



PCr/JP9dfl)0742 



6 
a 

z 



CO 

2 



3S 

Si 
»1 

T CO 

Ex'X 
^: IV. CO 

o cvi® 
Ax V 



s 



— • CD W 



CO ^ 

CX* «. 6 

Sx S 
x2x~ 

i-fgCM I*. 



a» " ~ 
GO n in 

X CD 
^X CO 

6 WW 

—-00 «q 
• 2x* 

T-«MO 

S-?x- 
gx-x-_ 



8< 



P 



P 

oo 
oo 

T 

cn 



P 

oo 

T 







: 


I J 


1 1 






CO 




GO 













89 



wo 96/30172 



PCT/JP96/00742 



d 

M 

o 
o: 
z 

X 


o 

^(O 1 
O to -3 

« Ed 

Ill 

CM )r CM ^ 
CM V-?^ 

oXXcvi 

• : CM CQ ^* 

CM s^wi-r^ 


e 

eo ^ 

•^.C-E 
X CM «D 

Sxxx* 
d wSiSi 


■ -wSL 

PoX 

E 'g'S 
X*x«? 

Q^i* E^ 

i^x 

CM Z: 
' H CO 

dxx' 

CO oT*- 
10 

d CM CO 












s 


is 


i 


CO 


eo •> 


CO m 








CJ CO 

o.- _ 


C--' - — 



LTJ 



OO 

T 

C3 



P 

tn 

T 



1 i 

















90 



wo 96/30372 



PCr/JP9d/00742 



CD 

o 

ei 



o lO 



d 
o 



N 

X 
to 



CO - ^ 



X 

CO 



N 

X 

<D 
I 

"q 
X 

s 



xo5 
S4x 

^X o 

-5 ^ 
2 O 00 

«f *1 
x'x"x 

^ 01 



CO 



4^ 



to 

^eri 

E bTA 

CO Ml St 

10 -CVJ 

0-X9 

^ «o "4 
^o4x 



X e-s 



3; 2 « ^' 
^4 

dXX^ 

oj CM _r 
CM o o X 



en 



CO LO 

CNl 1. — 



S' ■ ^ 
10 

^-O CO 



CO 

LO 























oc 






in 





91 



PCT/JP96/00742 



6 

m 

a 
z 



€\i X d 

CVl C9 c\i 

c\i ^ 

CO (0 00 

CM -O ^ 

• CD _• 

CM 
f 



CO 



O) T ® 
CO 

x'wlx" 

ST c 
X ^ 

'p-* CM CO 

» w ■ (O 

u) ^ a> ^ 
rs. CO X 

^cvieoSl 



Owl < — 



O 

Im^x" 

® CO O) 

CO 

-5 co.ig 
o ^x 

cM':r2i 

«xo o 

px5c 

xo9 
SxxS 



^ m in 

to lO cr3 
Cvj ^ 



ja 

csi 3 CO 
o ^ 

^-^ flft w 

eo «D 

OO w CO 

• ^ » 

T=d7 

S 3 S 

• oo 

^ CO CO 

^ >^ 

CO ^ iO 



_> CNi > >^ 

. £ . 

^ ^ CO CO 
I • I • 

ass* 



p 

CD 

T 



p 

oc 

T 

oo 



p 

















z 




t 
















to 

LO 


- CO 


LO 













92 



wo 96/30372 



PCT/JP96/00742 



O 

o 
z 



2 



to 

iff 

•eg 




OCMCO 



C3 in 

^ CO 



s 



til 

S.mZ 

CM l a 

CI a CO ^ 
o> o> 

OTS cici 



2 ^ 

• w CD 

x5«- 
ri Si. 
EX*? 

!5:ix 



-6 



p 

oo 

I 

cc 



p 

CO 



CO 



cc 
oo 

T 

f — 



o ^ 



k J 













c- 


c 




fM..I 















93 



wo 96/30372 



PCT/JP96/00742 



O 

o 



^3f 



Ji> * 5 

. CO o 
. o 

X ^ 

• I 
w CO O 

in • ^ 
O • 
t E ^ 
cvl - . 

CO m ^ 
• 

II CO o 
-> I GO 

II S CO 
^ • ' 

X eo o 

* h- 
w ^ . 

S 

CM A CO 



in ^ 



CO 



O 0> ^ 

CTk lO to O 

tNi: CN* — " 



5^ 
Z w 

^ csj 

w CO 

in • 

CO ^ 

« O 

CO a> 

^ oo 
3fcO 

in ■ 



«o~ 



CO 

• I 
CO e 

CO 

CO 

^ 

3 3fS 



s2 

S CM 

o -V 
cr> cv 



a> no 
csi ntJ^ 
^ 3* w 

Ir *^ • 
^ in ^ ^ 
- . «• 
X cn ^ _, 

in M ^ w 
«o X ^ o 
«vi •«.■», 

3" 2 5? S 

T X CO w 
. — ,0 

^ w a> 
^ CO - . 
X ^ ^ CO 
— .St 
w CO - O 

m . X Qo 
^ . 

• E w CO 

_ev* p o . 

. X o ^ 
W .CO 

£ 9 o ^ 
• oo w 

^ I cn CO 
» o • • 

^ CO ^ CO 

afcn 5^ 
^ » in M 
w ^ .X 
in M « ^ 



CM ^ 



CS-'- Cvi CO 



p 



L J 



L 



C J 



CO 



94 



wo 96/30372 



PCT/JP96/00742 



O 

m 

O 

QC 

2 



^00 



ID « « 

<n CD o> 
o o (0 
ci CO (d 



(D 

CI t» 

_-* »^ 

£<? 

Sri 
4f 



Wei 

^ i to 
■ SLZi 

xrf5 



^^x 

^« CM 

;j:xeo 
Sxi 



■■ X 
oi 

I? 

CM ^ 

to 

- CO 



5i' 

en § 

CM CM 



XX 

CO CM 
O CD 

CM cvi 



CO 



♦ 

s 



, — to 

Cv; 



— o 



P 

CO 



cvi -c 



I 

! 

■ ! I. \ CO 

CO ' c c , t 

L \ I \ : 



95 



96^0372 



PCT/JP9drt)0742 



O 

M 

o 

QC 
Z 



X 
CM 

N lA 
S« 

oiS 

AS 

€~ 

S'eo 

CM ^ 
CO CO ^ 

52 

n So 

2«1 - 

« -P.O) 

^ CM 
CM CO 



en . 

CO CO 
. w ca 



<n w 

. I CO 

m in CO 
>^ JO >^ 

e z OS 
ev! w iri 



E 

Si 

CO • 
CD O) 

X E 

= «1q 
Joe- 
'^x ^. 

o>21x 

1- c CM 

nXio 



CO 



to 

CV, 1.C2 CO 
CV >-•• 



p 

in 

CM 



^ en 



to 



5 



P ►-•g 

CNJ CNj 
CO — 
— II GO 



^1 



96 



wo 96/30372 



PCr/JP96AM)742 



O 

o 



E 

Sx 

2^ 

CD o> 
X E 



to —"CO 

cn X lo 



X 



CO - CD 

^ to 

X-r-® 
• w « 

a qo^ 
^ri CO 

o; Ex 
^.XSt 

X^«^ 



Jiii^x 



"? p <o 

•*iSx* 

X-f«0 

lO 

CM ^Jl- 
^ 50X 

B q^ 

x««> 

o> Ex 
•ix'SL 

xsS 0 

X «X^ 

^A^E 

fixSx 



CO 



Cr> , — 



3Z 



. — » CD 



CVJ CO 

r- c-i 

) a . 



c 



97 



wo 96/30372 



PCT/JP96/00742 



d 
o 

X 


St 

^X ■ "O 

C^cM-coX 
^ c ■ ^ 

9 CD W ^ 

X «X';7 
35 Six 

ri^Xrsiio 
T-^C-cood 


in . 

CJ ^ . CO 

-^XJl'O 

^ T "JOO 




X WX-D 

35 Six 
r^^ -J- CO 00 
rs.Xh»«o 

^3ciob 




-1 

cn 


*nr- . — 

t. . - 


. 




T - ^ "•- 


P 



i 
I 



98 



PCT/JIW00742 



O 

a 
z 



lO - 

oi Eg 

iix 

XJOXO 
^ eo Q 



CO 



1 

§2 

oo ^ 
CO — 



CM O* 



o " ife 

— ( c:-- 



99 



WO96A30372 



PCr/JP9&00742 



0 

itt*Wi s t a r7v h (200 - 350g) t^^'^^tltzm^i^i^Ltz 1 O^Sfi 
(v/w) <Di&mi& (SOinU Tris -HCl, 120inM NaCl. SnU KCl. InM MgCU. 
2.5oiM CaCl2 ) 4»T't^* XL/Co h*4'Ctr ft -fe^ijir* ^50000 

Xg'C2 O^WiM'O^MU a ^n/c^U^:; h^ l 0 (v/w) Og^S* 

C||!Bj®$-li-/;o 7K?&*(I 1 l^fSSCiaS^. 4'ClZ%*>tlij<io5 0 0 0 0 xg-C20 

jB^-fr/c'^. IEiS^©SeKa8K«-L owr yl|©:^a CJ. Biol. Chem.. 
Vol. 193. 265-275, (1951) ) T'SU^L/Co 

C 'HD -■9->f f- >©fe-&l*P a b r e z aif®S& (Molecular Pharma- 
cology. Vol.39. 9 -12. (1990) TM^LtZo M^iUi. 9 0 0 fig(DmfSm 
SfiK. 6nM C 'H) -if-r^-^^ (45aCi/tube) SC/S ^ OjSISC^sS^it-^- 
i^l^^Wt* ^^^5^. 1 2mmx 7 5 mm®+:'; U >^ a -y*T550 I 

^- , - 'I c . •■• :' - ^ I - ~ ■ • - ■ - ■•■ - 



1 0 0 



wo 96/30372 



PCT/JP96/0a742 



S2 7 





I C50 (nM) 




1 L/DU V n M; 




7 


3 7 






25 


4 8 


590 


ABT-418 


190 


A A 

4 9 


758 


1 


2600 


5 0 


A 

619 


9 


142 


5 1 


844 


1 0 


370 


5 3 


843 


1 9 


238 


5 6 


629 


2 2 


160 


6 1 


74 


2 4 


-550 


6 2 


211 






2 5 


320 


6 3 


43 


2 6 


120 


6 6 


600 


2 7 


57 


6 9 


620 


2 8 


255 


7 1 


190 


2 9 


340 


7 3 


110 


3 6 


670 


7 5 
7 6 


50 
87 



mmm2 ( K^^• ^ >«caif^ffl) 

h'^<i yWitHi^^li. Na gyW^GyyjMi. Neurochem. . Vol. 43. UU-H 
CiC84)] iCSfl^SS^L/co 



IciJ >3" U ' c 



ai8£S»^(128mM NaCl. 2. 4mM KCl. 3. 2mM CaCl 



1 0 1 



wo 96/30372 



PCT/JF96/0a742 



1. 2mM KH, PO4 . 1. 2mM MgSO«, 2 5 mM HEPES. 
1 OmM zrV'^m. ImM T:^=iib fySlg. 0. 0 1 mM ^<)l=^*}>} 
8 m I T'f&f?L/cm, $t>{r 1 5 0 0 0 xgT2 0 ^mM^^^nttZo '^^tlfi 

2>:i,>T, ( 'HD K^<^> (Amersham. 40-60 Ci/inM)$-lgS?8[CSD;i. Sa«[**' 
0. 1 //MCD«*fc«K{wL. 3g{C3 7'CT5^ra-r >4^a'<--> 3 > ^-t^rS C 

7^;U^-- (Gelman type A/E)T'flIiSU 7 /b:J'-±iri/:h:/ h V-/s«-ftSn 

5IL^j:3&'^^3iaSS»ifiE^3^'f ^I'^-if-JKT-r^CtliJiO (0. 2-0. Sml 
/mi n) ife^tfco ^m^n<D\ OuUmmo. 2ml€-. ifc^tfc^^f/l.:^ 





6 6 



1 0 2 



wo 9600372 



PCT/JP96/00742 



fUmbtzo mmiUmmii s t a r^-y h (170 -200g) Sa^LTW 
2§iSM : f@30clnx30cfflXie;$30cm^ : iIS25cinx||fT$10ciDXiS;$25ciD) 

KtiO. 2 5mAOSSl3n|jK ( 1 ^4;t/ci^©Ki5?&^^E^Urio 
^S:tm*{::S)l?t/w;^3**5 $ > (0.5ing/kg) i:K8l{k^«S)(0. 1. 0.3. I.Omg 

/kg 0-5^ 1 «) ^fitTS-^L/wo fi^^#5^^f osic^i^^ii:^ 3 o ot^tx^m 



1 0 3 



wo 96/30372 



vcrisP96n(n42 



it^m 2 9 (r^f o 



m2 9 















jliLE±#(BP) 








UED(fflg/kg. s. c. ) 


EC30(ing/kg. 1. V. ) 


BP/STCratio) 






0.1 


0.048 


0.48 






0.3 


0.23 


0.77 




ABT-418 


0.3 


0.48 


1.6 




1 


0.3 


>10 


>30 




1 9 


O.l 


>10 


>100 




2 2 


0.1 


>10 


>100 




2 8 


0.1 


>10 


>100 




2 9 


0.1 


>10 


>100 




5 6 


0.1 


>10 


>100 




6 6 


0.1 


6.8 


66 





i >«La7-y V^m^t^in vivo ©EtEilESet#ftm©^S^{C*Jt>-C ^) 



L 0 4 



W 96/30372 



PCT/JP96A)0742 



1 0 5 



wo 96/30372 



PCT/JP96/00742 



1 . -IR^ [ 1 ] 




N-R 



[11 



i^fp^ R(i-CONH- (CHR» ) . -R* (^^. R' itJi^mW^^XltT 
fl^Jim'Srm U-m ItO. 1 Xli 2 U> R' lifitt^nrfeifciiXiij^HJL- 

{iT/iy-^uS^-Sfo ) XI4-C0-R' (K^. R' {4T;U4'^l.3i, T^;!/ 
^Jlt^i/mXii-'NR* R' (^*t', R* SCfR* {il^-XliH/^ oTT;l/+ 



-N (CH2)n 

( r. !i 2 7 1^ 3 ^ .^^c ) T-Jr f. ^ ^ ^- 



}- CONH- (CF - ' ) 



■ ) ^ 



1 0 6 



1] 



wo 96/30372 



PCT/JP96/00742 



[3. 3. 1] 

3- ( (R) -1-7 
[3. 3. I] Ji-y- 

2-:!t-+V-3, 7- 

- (1 -i-yi-Ji) Ti 

3 .- 7 - 

2-3i-+V-3. 7- 

- (2 h + i/7x — 
2-:t + 7-3. 7- 

- (3-y h + i/"7i — 
2-^^V-3. 7- 

- (4 h^i/7i- 
?-^4^7-3. 7- 



iZi;l/Xf';U:<7;l/^<t'r-'l') -3, 7- 
2-:i->x 

ir.;t.xf-;u*;i/'<*'f -3. 7 

i^T-^\£i/i7o [3. 3. 1] Ji-y 
h\ 

i^T-tft'^^n [3. 3. 1 ] J-i-y 



Z-tiJl^^yWl 



>?T-lfh'i/^D [3. 3. 

^^Tlfb'-^^'n [3. 3. 

>?T-lf t"->!7 n [3. 3. 
;U) T i h\ 

•yT-f\i-y 9 r:^ [3. 3. 



1] 
1] 

1] yi-y 
1 ] y :^ > 



7 



h- V - 



3 



2 - :r - y 



•J y t •> > 



- ( 3 - ^ P D ^ > ^l') ^ f 



1 0 7 



wo 96/30372 



PCT/JP9«m)742 



2-:f+V-3. 7-i^T"tf t"->^o [3. 3 

2--t^y-Z. 7 -i^T1f t'i/^'o [3. 3 

2-:t-+V-3. T-i^T-tfh'i/^^o [3. 3 
(3 -7;l/:i-n^>-:^;l') K. 

7 -v'Tif h"i/^n [3. 3 



7 -i^T-tff i/^n [3. 3 
(4 h + i/^Oi^n^) T i K, 

2-yt^'J-Z, 7 -i?T1f t"->^o [3. 3 

(3-y h^-yoi^fi^) Ti y\ 

2-t^y-3. 7 -i^Tif t"i/^D [3. 3 

2-:t+V-3. 7 -i^T-lf t"i/^ o [ 3. 3 



( 3 . 4 . 5 - ! 



f -■ ! 



j±y- 3 



j±y- 3 -^yt^K^i 



j-i-y-z-iji^^^yx 



ji-y-Z -ti)\;^-^y\ 



J 



2 - :t- + V - 3 , 7 - > T L' ;> ; - 



1 0 8 



wo 96/30372 



PCT/JP96flM)742 



7-i?T1ffi/^o [3. 3. l]y-^>-3 

2-;j-+V-3, T-i^Tiffi/i^a [3. 3. l]y-^>-3 

T-i^Tift-i/^^n [3. 3. I]y:^>-3 

( 3 - A/) T i h\ 

7->^7jftfi/j^a [3. .3. I] ^^^^-S 

2-:j- + V-3. T-i^T-tffiX^n [3. 3. l]y:^>-3 
(2- h 'J :7;U:*-ay f-A''<>i?;U) h% 

2-:i-+y-3. 7--:^T-lft-^^a [3. 3. 1] Ji-y-Z 
. (3 - h tj yjiyto^f-JKyi^A^) 7 i h% 



-t/i^^ym 
-fj/i^^ym 
-tjji^f^yWi 
-fjJi^^yWt 
-fjr^^^ym 
-tiJi^^yWt 



3 



1 1 J -*-y - ? - -^ 



- C4 



3 . / - > 



- 7 1f t" i/ ^ ^ 



1 0 9 



WO96A30372 



PCr/JP96AW742 



2-:t+7-3. 7 -i^T-f\fi/i7a [3. 3. 1] J i- > - 3 -t Jl^^yWt 

2-^+7-3. [3. 3. 1 ] 7 3 -^-l/^Ogl 

1/ > - 2 - >r yu- y ^^l/) T i 

7 -•:^r'f\fi/i7o [3. 3. 1 ] >'-^>- 3 -* 

2-:t-+V-3, 7->>Tifb"i/^n [3. 3. 1 ] 7 :^>- 3 -*;l/;h'>a 



7->?T-»ffi/^o [3. 3. 11 Ji-y-z-tiJi^f^ym 

7 -^T-tf b'v/^'o [3, 3. 1] Ji-y-Z-tiA^^^yWl 

(2-/ h^'yy:t.^i-Ji^) Tih\ 

2-:*-+y-3. 7 -i^r'*f€i/i;a iZ. 3, I ] J i-> - Z -tul^f^y&t 

2-^4^y-3, 1 - i^T-^\ii/ P a [3. 3. 1] y :^ > - 3 - .'I ^v^ >-:ii: 
( 4 - y h 4^ 7 X ^ ^l^) T ^ F\ 

2 - ^- 4- V - ? . 7 - u^T "T- "t" ■> > ^ [ 3 . . 1 ] y > - 3 - ..^ . • 

2 - >^ 7 ? , 7 - i^T-/ L" i f [ . r . 1 J y 7 > : ;■ . ■ 



( 2 - y ; .. . - .. . i 

2-^^7-3. 7 - yT-^ft'-yC rr. [2 . 3. 1 ] 7 > - 3 - r ;l --i^" >i 



1 1 0 



WO9fiO0372 



PCT/JPW00742 



7 -i^r'*f\ii/9a [3. 3. 1] J ±y - 3 Jl^f.yWt 

[3. 3. 1 ] y 3 -* /t/^t^gj 

2-:r+V-3. 7-i^T-»fh-i/^n [3. 3. \1 J ±y - Z H^^yfk 
-(2. 2. 3. 3-xh7^^;Ui/^'o^De;U) K. 

2_;j-:^V-3. 7--;T- «fti->:yo [3 . 3. 1] J ±y - Z -ti )i^^ym._ 

2-:^ + V-3, T-i^Tiff'/i'o [3. 3. 1] 3 -^^t^jf' 

2_;j-+v-3. 7-i?Tift'->^^o [3. 3. 1] y-f>-3-*;i/'t:>BI 

- (4 -h Va^i/Kyi^A/) T i h\ 

2_:t^-V-3, 7--:^T1ft"->^n [3. 3. 1 ] ^ + > - 3 - * 

- (3. 4 - t Ko^^^'^yv'/l') Ti K> 

7 - -Z^Tif K:/:? n r 3 . 3. ].} y -f- 1' - ? - 1 j^i<yfp 

1 ] y • - 2 - T > . 

3 - T-t V - ^ t -> ^ ■ i . . - . - - ^ 



( 1 R , b ^ ) - C + ) - ^ - >- — 



1 1 1 



WO96O0372 



PCT/JP9&00742 



(IS. 5R) ~ (-) - 2-:i-4'V- 3. 7 - 97->ft''> i7 a IZ . 3. 
(IR. 5 S) - (+) - 3. 7-i^Ttffi/7n [3. 3. 

1 ] Ji-y- 3 -*;i..t:>il- (3. 4 - h^i/Oi^Ji) n h\ 

(IS. 5R) - (-) -2-:t + V-3. 7 - i^T-tf k'i^ ^ n [ 3 . 3. 
1] >':^>- 3 (3, h^i/^yi^Jl) Ti h\ 

(IR. 5 S) - ( + ) - 2-:f+7- 3. 7 - •:?T1f t"-> ^ o [ 3 . 3. 
1] y f->- 3 -:?!7;l.ii>»- ( 4 - y h4^'>^> -:^;b) Ti K. 

(IS. 5R) - (-) - 2-^+V- 3. 7->'T-t>-'t'i/i^o [3. 3. 

1 ] y-^>- 3 -^^i^^ftvK- (4 t= k, 

(IR, 5 S) - ( + ) - 2-:t-+V- 3. 7 - i^TIf b'i/ n [ 3 . 3. 

(I R. 5.S) - ( + ) - 2 -:<-4^V- 3. 7-v'Tifb:->^'o [3. 3. 

1 j y i-y - 3 - tiJu:f< >-®'- ( 3 - /i-:^- c - 4 - / \ ^y-o >• A) 7 : 



1 1 2 



wo 96/30372 



PCT/JP96.'D0742 



10. |J^]gl'-50l>-rn35-l«iwE«©i;yift->'^n [3. 3. 1] 

11. m^m\'-5(Dl^-rtlir^imi^^Vi.Oi^r^\£i/9r3 13. 3. 1] 

12. a*^l-5ov^"rn*^l3S^rl^®©•:^T1ft"i/^^o [3. 3. i] 

13. m^]gl~5©^^■rn3&^l^<-a«®:^T•»f fi/J'n [3. 3. 1] 

14. ^3}c]®l-50l^m*>l^JCE©©-:^T-lft-i/^^a [3. 3. 1] 
1 5. ^^]gl~5 0l^-rnj!>^l^J::a«®-:^71fli'>^n [3. 3. 1] 

— T- . . » — ,i *r - ^ V itA: crtJ <^ ' ' ^' ' "* - f*^' 

1 I . r - ^ - .. .1"." , ^. . - 

r ^ r ^- © nit#c 



1 1 3 



wo 96/30372 



PCT/JF96/00742 



1 9 . »f©Xg^^t;C t^^mt-r^^ [33] 



0 



[3 3] 

Bn- 



i^fp, BnltOi^fim^miro ) T-^^n^ (IR. 5S) -7-'<>i^;U 
- 3.- 7--:?T1ft"i/^D [3. 3. 1] >'^>-2-:t>Ofiji:^&o 
(a)^[27] 



T^^n-S 5 -:ra*-3f^>»«:x;^x;l.{bSl£:{=«'LT, TiS^ [2 8] 

^ [2 8] 



R'OOC, _ Br 

rr 



( b ) 1 o - : it i ■ i: 'I- - I- ') A , . ; : . , . . : 



H 

1 1 4 



wo 96/30372 



PCT/JP9&00742 



C&^-frSC tCJ:OTEi^ [3 2] 

0 



i^^. Bnli'Oi^^l'S^^-ro ) "C^^nSi^Ttf fi/^^D [3. 3. 1] 
(e) Z(Di^r-*f\ii/!7a [3. 3. 1] Ji->(t^^^. ^^mmm^Ml^ 

0 




[3 2] 




[3 3] 





[3 3] 




N 



1 1 5 



wo 96/30372 



PCT/JP96/00742 



T'^$n'5-:3f->a^TE^ [2 8] 

1^ [2 8] 

N 

(b) ccDi;^T-;i'ffc^«&^- h 'J>'KKSlt«::ftLr, TExC [2 9] 

l^T t29] 

Tia^ [30] 



[3 0] 



tc 5 -e- 6 c t cJ; ':• TE^ [ 3 2 



0 



O > / -A X u >r V as 



1 1 6 



wo 96/30372 



PCT/JP96W0742 



0 

NH 



[3 3] 

Bn- 



-Z, 7-:;Tift*i/^D [3. 3. 1] y'^>-2-^V«•#5o 
2 1 . ikOXS^^tr^ t^lf atrSTE^ [33] 



'NH 

[3 3] 

Bn- ■ 



(^^'. Bnii'Oi^A.S^^I-o ) T^^nS (IR. 5S) -7-^>i?^l' 
-3, 7-s;T-tft">^a [3. 3. 1 ] y ■^>- 2 -:*->Ofiit:&ffio 

( c) ^ [ 2 9] 



^ r - 

1 * ^. L 



1 1 7 



wo 96/30372 



PCT/JP96fl)0742 



Bn-N 




[3 2] 



(iCI*. BTLliOi^J\^m^^iro ) T^^nSi^T-tf fi/^n [3.3. 1 ] 

(e) ::©-:?Tift'i/^D [3. 3. i] j±y<t^^^^ ^^mmm'^m\>^ 

-B^BlE^iJlit^SIf tfC<J:*?. TE^ [3 3_] 



0 



Bn-N 




C3 3] 



i^'P. Bnli^>i^;H6*S-ro ) r^^n* (1R. BS) -T-'Ov';!. 

-3, 7 -iJ^TVt'i/^xD [3. 3. 1] J i-y - 2 -^y^n^o 

2 2 . TILxv [27"] 



[2 7'] 



I ^ * 



.■L =: - A 



2 3. TE^ [2 8] 



1 1 8 



W 96/30372 



PCT/JP96rtK)742 



U ifefB^-T'SCtlwJiOTE^ C2 9] 



TY [29] 

2 4 . Tia^ [29] 



R*OOC CN 



/ 



[2 9] 



2 5 . TI2^ [30] 



1 1 8 



wo 96/30372 



PCr/JF96A)0742 



L J [3 0] 

N 
H 

5W?RSic;*cftt/i'*, ^«a*'7>5K-y ^T^>i^;^^^7Y Ktsce^-frsc 

tJwiOTIE^ [3 2] 




[3 2] 

Bn-N 

[3. 3. 1] y-^>-2-:^->^S2itf'S:^So 
2 6. TE^[3 2] 



0 




[? 2] 



( V 7 N L- - ^ > --' J- ^ ^ ^ . ■ - 
- 3. 1 -'JT^\Ly9u [c . 3. 1 ] y 



St C V^O 



1 2 0 



wo 96/30372 



PCT/JF96/0(r742 



27. (a)^[27] 

try [27] 

T^^n-S 5 -:rnt-3f->B?^x^f-;KI:SlSCf=rLT. TIB^ C2 8] 

YT [28] 
N 



(b) Z<D:LX7')l<t^&^^h *) Jl<tS.tcHtHLX. TE^ [2 9] 

ifY [29] 

Ts£5t [30] 



(^4'. Bnli^^i^^l'S^SI-o ) X-7r^^n^i>T^-\:I-y^^ [3. 3. 1] 

1 2 1 



wo 96/30372 



PCT/JF96ni0742 



(e) zoi^r-^fiii/i^a [3. 3. 1] j-f->it^mi. ^^mmtm^mi^ 



0 




C3 3] 



C^f^_B-n4i^->-:^;HS^S-ro ) T^^tl* ( LR. 5 S) -7- ^>i^Jl 
-3. 7-i^T-»ft*S/^^a [3. 3. 1] J 2 -ty^m^Xmim^t 

5 C t^^® t-rSTIBiC; C 3 5 ] 



0 




[3 5] 



Kit- CONE 

-i, J.- — - 4 V I V • . 



2 8. (c) TE^ [2 Si 



1 2 2 



wo 96/30372 



PCT/JP96n0742 



XJ t2 9] 

N 

Oi?ftT. SljttTK^SSIinSItCfttT, TE^ [3 0] 



R«OOC 



[3 0] 



N* 
H 



E£:$-its::t{cJ:OTS^ [3 2] 



[3 2] 



r 9 c- ] 1 




(r^frb 



:^ ( 1 R . 5 S • - 7 



1 2 3 



wo 96/30372 



PCT/JF96/00742 



0 



HN 



[3 5] 



(^»t». Rli-CONH- (CHR' ) . -R* (^'*»> R' {i**M^^XrtT 

llT;l/>y^^^^t%_J_XJi-CO-R' (iC*. R' \i T)l^)l^. r=7 )l 
S/HXIi-NR* R» (^^. R* &CfR» lil^-X{ilinc-5TT/l/+ 




(CH,)n 



1 2 4 



INTERNATIONAL SEARCH REPORT 



Intenitioiial appiicttioii No. 

PCT/JP96/00742 



A. CLASSmCATION OF SUBJECT MATIHl 

Int. Cl6 C07D471/08, A61K31/435 

intenulian*! P.te« OMtiCcilion (tPQ or to bolh mIiomI dmifiatioB tud IPC 



Acooidingto 

a FIELDS SEARCHED . 

Minimum do«meMtkm«McJ«»(elMrifie«io««yitw folto"^ by dmiflettioafymbaU) 
Int. CI* C07D471/08, A61K31/435 



DocooacotttioD 



teafched other tbaa mistmum documeautkm to the extest 



tfaatnichdocnmeiiu are induded io the Cdds aeaiched 



Electioiuc data base cxntfultcd durios the inieniailoiial aeafch (name of data 

CAS ONLINE 



bue and, wbeie piacttcablc aeaich tenna uaed) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 
A 



Otation of document, with indictiioo. where tppiopcitte, of the relevant passages 

EP, 588917, Al (ABBOTT LAB), 
March 30, 1994 (30. 03. 94), 
Claim & JP, 6-508143, W 



RdevaattocUtm No. 
1-28 



to bt ot pvc/lKTUl 



Dale of the actual complciioa of ibc inienuuoo*i u^t^ 

June 10, 1996 (10. 06. 96) 


June 18, 1996 (18. 06. 96) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 
TekftoteNa 



Form PCr/ISA/210 (sccoik! sheet) (July 1992) 



BBRttiH * PCT/JP96/00742 



A. «W«)«i-?)»»<^^ (HBR#tHMa (IPO) 
Int.a.6 007D47I/08. A61X31/435 



■s&fToy^/MSim (SRM»ffH»i (IPO) 

Int.CL6 (97D471/0a A61K31/435 



CAS o n 1 i a e 



EP. 5889 1 7. Al (ABBOTT LAB) , 30. 3^. 1994 (30 
. 0 3. 9 4) . «W»«0«1I & J P. 6-508 14 3. W 



1-28 





ft Ea jE A v'-^/' ^ 


B*H»W/f (I SA/J P) 


Sfli«^10 0 
]IDS3!=mfflKtt!»»H=T @ 4 » 3 -9- 


KSS^- 03-3581-1101 3454 



«JCPCT/ISA/2 10 (J|2'<—:?) (1 992*7^) 



